THE 


INDIAN FORESTER; 

K MONTHLY MAGAZINE 

OF 

FORESTRY. 
AGRICULTURE, SHIKAR & TRAVEL 


EDITED BY 

E. E. FERNANDEZ, 

DKrLiY dihector, lontbT school, dthba dun. 


^OLTJIMIE :K^. 
18S©. 


PRINTED AT THE THOMASON CIVIL ENGINEEIUNG COLLEGE PRESS. 


1889 . 




ROORKBB : 


M. I1.0DB7, BTJPBniM'TBNDBM’r. 

tuomasom oollbob pubbs. 



CONTENTS OF VOL. XV 

1889 . 

■~ie s ^ — r- - 

No. 1,— January 1889. 

I. — Articles, Correspondkkck, &c. — page. 

Editorial Note, ... ... ... ... ... 1 

Poorest Ad uiiuistration under Lord. Dufiferin, ... ... 2 

The Shikar difficulty solved, ... ... ... 8 

Promotion in the Forest Department, ... ... 9 

Vegetable Root-Parasites, ... ... ... ... 10 

Forestry hi Hungary, {continued)^ ... ... ... 21 

Goats and Forests, ... ... ... ... 27 

Forest Officers and the Warrant of Precedence, ... ib. 

II. — Reviews — 

Report on the Nagpur Experimental Farm in the Central 

Provinces for 1887-88, ... ... ... ... 29 

The Forest Department in Mysore, ... ... ... 81 

The Capo of Good Hope Forest Act, ... 32 

III. — Notes, Queries and Extracts — 

Retirement of Dr. Schlich, ... ... ... ... 39 

Forests and Rainfall, ... ... ... ... th. 

Wood for Cricket Bats, ... ... ... ... 41 

The Forest Department and the Timber Supply of Ceylon, i6. 
Too good to be true, ... ... ... ... 44 

No. 2.— February 1889. 

I. — Aktiolbs, Correspondence, &o.— 


Dr. William Schlich, 


... 45 

Sal Bark as a Tanning Material, 

• • • 

... 51 

A new species of Mahogany, 

• •• 

... 55 

A new view of Jardinage, ... 

• • • 

••• 5G 

Forestry in Hungary, {continued), 

• •• 

... G2 



17 


00NTBMT8. 


PAGE. 


The Douglas Fir in Scotland, ... 

• •• 

• •• 

68 

Rate of growth of Scotch Pine in Germany, 

• •• 

• •• 

76 

II.-*Revibw — 




Annual Report of the Division of Forestry 

in the United 


States for 1887, 

• •a 

... 

79 

No. 3.-Iilarch 1889. 




1. — Articles, Correspondence, &c. — 




A new TiGW of Jnrdinage, ... 

• • • 

... 

85 

Indian Date-Palms, 



91 

Bamboos for Fishing Rods, ... 



92 

Forestry in Hungary, (continued)^ 


• • • 

ih. 

The Dandot Colliery, 

• •• 

a ■ • 

101 

Seed of Bamhusa arundinacea^ 

• •• 


102 

The Douglas Fir in Scotland, ... 

• • • 


i5. 

Sal Bark as a Tanning Material, 

• • • 

a • f 

109 

11. — Reviews— 




Annual Report of the Forest School for 1887-88, 

aaa 

no 

The Madras Game Law, 

• •• 

aaa 

113 

III.— 'TiMnEB Market— 




Return of average Selling Rates for Timber and Bamboos 


in the Meerut, Bulandshahr, Cawnpore and Pilibhit 


Districts, 

... 

... 

117 

IV. — Notes, Queries and Extracts — 




Sal Butter, 

... 


119 

The best on record beaten, ... 

... 

... 

i5. 

Seasoning and Preservation of Timber, 

... 

••• 

120 

Large Specimens of Bambnsa arundinacea^ 

... 


121 

The Weather in India during October and November, 


ib. 

The Kew Flora indica, 



122 

The Fuel Supply of Darjeeling, 

••• 


123 

Fertility and Deforestation, 

... 


ih. 

New Forest Law in Russia, 

... 


116 

Fixation of loose sands, 

... 

... 

118 

No. 4.-April 1889. 




I. — Abtioles, Correspondence, &c. — 




Experiments in Silk- Worm Rearing at Berhampnr, 

... 

125 



GOMTBHTS. 


T 


PAGB. 

MemoraDdutn on the Timber Export Woiksinthe Basbahr 


Division of the Punjab, ... ... ... ... 135 

Bamboos for Fishing Rods, ... ... .•• 141 

The Oils of Turpentine from PinuB exceUa and from P. 

longifolia^ ... ... ... ... ... i5. 

Indian Gut for Fibbing Lines, ... ... ... 142 

Instruction in Botany at the Forest School, Dehra Dun, ... 143 

The Official position of Sub- Assistant ConservatorB, ... 146 

Forest Fires and Popular Customs, ... ... ... 148 

Forestry iu Hungary, {continued y) ... ... ... ib. 

II. — Review — 

The Italian Law of 1st April, 1888, on Reboisement, ... 153 


III. — Notes, Queries and Extracts— 

The late Mr. Wooldridge, ... ... 

The Brandis Prize, 

»Notes from Assam, 

A. correction, ... ... ... 

Mainphal {Randia Duinetorumy Lam.,) 

Effects of Smoke on Pino Needles, ... 
Fertile Heeds in Deodar Cones, 

8aw-dust as Fuel, ... ... 

The effect of Fog on Plants, 

A new mode of Felling Trees, ... 
Supply of Gypsum for Agricultural purposes. 
The Great Atlantic Ratt, ... 

A plague of Tigers in Java, 


159 
ib. 

160 
ib. 
ib, 
ib, 

161 

1G2 

ib, 

ib, 

163 
ib, 

164 


No. 6— May 1889. 


I. — Articles, Correspondence, &o. — 

Experiments iu Silk -Worm Rearing at Berhampur, {con- 
tinned), ... ... ... ... ... 165 

Export Works of the Mandi Forest Company, Punjab, ... 173 

The Teaching of Vegetable Morphology and Physiology at 
the Forest School, Dehra Dun, ... ... ... 178 

The Mensuration of Timber and Timber Crops, ... 181 

Forestry in Hungary, {continued), ... ... ... 190 

II. — Review— 

The Game Laws of the Central Provinces, 




195 



Vi 


OOMTBNTS. 


rAoa. 

HI. — Notes, Queries and Extracts— 


Mahadeorao Ramchandra Palnaitkar, ... ... 198 

Professor Wallace abroad, ••• ... ... 199 

The Weather in India during December, ... ... 205 

A new use for India-rubber, ... ... .. 206 

Game Birds in the Nizam’s Dominions, ... ... 197 

Insecticides, ... ... ... ... ... i5. 


No. 6.— June 1889. 

I. — Articles, Cobrespomdbncb, &c , — 

The Production of Seed in its relation to growth and to the 
reserve materials in trees, ... ... ... 207 

A Departmental injustice, ... ... ... ... 214 

The Teaching of Systematic Botany at the Forest School, 217 
Forestry in Hungary, (continued) ^ ... ... ... 219 

The Mensuration of Timber and Timber Crops, (continued)y 2J9 
Supply of Bamhma arundinacea seed, ... ... 240 

Simple cure for Scorpion sting, ... ... ... 

II.— Tiatder Market — 

Statement of average Selling Rates for Timber and Bamboos 
in the Meerut, Bulandshahr, Cawnpore and Pilibhit 


Districts, ... ... ... ... ... 241 

III, — Notes, Queries and Extracts — 

The Preservation of Game in the Central Provinces, ... 212 

The Utility of the Cocoanut Palm, ... ... ... 244 

A White Ant Poison, ... ... ... ... 24G 

Revision of the Forest Laws, ... ... ... 247 

A popular Forest Officer, ... ... ... ... 241 


No. 7 —July 1889. 

I. — Articles, Correspondence, &o. — 

A New View of Jardinage, ... ... ... ... 249 

A Teak-borer in Travancore, ... ... ... 252 

The Mensuration of Timber and Timber Crops, (continued)^ 258 
Forestry in Hungary, (concluded), ... ... „. 263 



OOMTRNTff. 


Til 


II. — Shikar and Travel — page. 

The Man-eating Tigress of Mund^li, ... ... 268 

Forest Folk-lore, ... ... ... .#• 276 

III. — Notes, Queries and* Extracts — 

Forestry in South Australia, ... ... ... 280 

Number of copies of Working- Plans, ... ... ... tb. 

The big Trees of Victoria, ... ... ... ... 2Si 

The Odoriferous Qrasses of India and Ceylon, ... ... 283 


No 8— August 1889. 

I. — Articles, Correspondence, etc. — 

A New View of Jardinage, ... ... ... ... 289 

Fire Conservancy and the Level of Water in Springs, ... 292 

Destruction of the Deoia Timber Slide, ... ... 293 

The Mensuration of Timber and Timber Crops, {continued)^ 295 
A Forester’ s Life is not a Happy One, ... ... 305 

Pasteur’ s Method of Inoculation for Anthrax, ... ... ih. 

Cultivation of Grapes in the Debra Dun, ... ... 313 

II. — Timber Market — 

Statement of Average Selling Rates, ... ... ... 316 

III — Notes, Queries and Extracts — 

The Influence of Forests on Water-supply, ... ... 317 

The Subordinate Service in the Bombay Forest Department, 320 
Reb, ... ... ... (•( ... ... 32 1 

Celluloid, a new way of utilizing wood, ... ... 823 

Grape Cultivation, ... ... ... ... 325 

Denudation of Forests in Hyderabad, ... ... 327 

Oil of Eucalyptus, ... ... ... ... ih. 

Forest Surveys in Southern India, ... ... ... 328 

Broussonettia papyrifera^ ... ••• ... ... ih*, 

A Destructive Forest Servitude, ... ... ... ih, 

A Hint for the Jungle, ... ... ... ... ih. 

Cedar Wood packages for Tea, ... ... ih. 

Lord Connemara on Forest Laws, ... ... ... 315 

No. 9 ~September 1889. 

I. — Articles, Correspondence, &o.— 

Some Notes on the connection existing between Forestry 
and Agriculture in India, ... ... 329 



Vlll 


GOMTBNTft. 



FAOB. 

The Imperial Forest School, 

• •• 

340 

The Mensuration of Timber and Timber Crops, (continued), 

345 

A Forester’s Life is not a Happy One, 

• •• 

353 

Pasteur’s Vaccination for Anthrax, ... 

• •• 

1^. 

Notes, Queries and Extracts — 



A Corner in Ebony, 

• •• 

860 

The Departmental Scandal in Bombay, 


361 

Evolution of the Saw, 

• •• 

ib. 

Artificial Silk, ... ... ... 

• • • 

862 

Professor Wallace again, ... 


365 

The Floating Gardena of Kashmir, ... 


866 

anufacture of Tea Boxes in Assam, ... 

• •• 

368 

White Ants and Mangoc Trees, 

• •• 

869 

Hunting the White Ants, ... ... ... 

• • • 

370 

The World’s Supply of India rubber. 

• •• 

ib. 


No. 10-12.— October*December 1889. 


I. -- Articles, Correbpowdkncb, &c.— 

Some Notes on the connection existing between Forestry 
and Agriculture in India, ... ... ,,, 371 

Determination of Insect Pests, ... ... ... 386 

Injury to Standards from light fires and even from fires 
not in contact with the trees, ... ... ... ib. 

The Mensuration of Timber and Timber Crops (concluded), 387 
Notes on the Utilisation of Forests, ... ... ... 404 

II. — Official Pafers — 

Note on Himalayan Fodder Grasses, ... ... 416 

On the growth and preparation of Raisins, ... ... 419 

On the cultivation of the Orange and other Citrus trees, 428 

HI. — Shikar and Travel — 

Seven Bears in two hours, ... ... ... ... 435 

Forest Folk-lore, IL, ... ... ... ... 439 

IV.— Timber Market — 

Statement of Average Selling Rates, ... ... ... 443 



OONTBMTB. 


ix 


FAQB. 

V. — Notes, Quehibb and Extracts — 


One of the World’s Wonders, ... ... ... 444 

The Working of Timber Forests in India, ... ... 450 

Canes and Sticks used in the inannfacture of Walking Sticks, 


Umbrella handles, &c., ... 

... 

• • « 

454 

Nitrogen of Vegetation, 



456 

Forests, Rainfall and Clininte, 


... 

458 

Wood Manufactures in the Punjab, ... 


... 

460 

The Sprouting of Seeds, 



462 

The Cultivation of Grass, ... 

... 


463 

Forestry and the Chauibert. of Commerce, 

... 

... 

464 

Fuel and Fodder Reserves in Madras, 



465 

Effect of Manure on Fruit, 



466 

Treatment of Swanjpy Soi^s, 

... 


467 

Transplanting, 



4C8 

The Bamboo Industry in Euri>pt, 

... 


469 

India-rubber Industry of Uppei Burma, 


... 

470 

The Cocoanut Palm, 



471 

Gutta-percha Leaves as Roof Tiles, ... 

... 


472 

Manure for Grape Vines, ... 

• a. 


473 

Cocoa-nut Butter, 

... 


ib. 

A newly-discovered duty of Forest Officers, 



474 

A substitute for Coal, 



475 

Chinese Floating Gardens, 



t6. 

A new Antiseptic Paint, 



476 

Butter from Cocoanuts, 


... 

477 

Ceylon Forest Department, ... 


• a. 

ib. 

Cause of spontaneous combustion in Hay, 

... 


ib. 

Silica in the stems of Grasses, 

... 

. .. 

478 

Utilization of Peat Soils, ... 



ib. 

Scarcity of Gutta-percha, ... 

• •• 

... 

ib. 

Disafforesting Irish Woodlands for Matcb-m 

aking purposes, 

479 

Gardner’s Process of Preserving Timber, 

... 

... 

ib. 

Palmyra Timber, ... 

... 

... 

482 


Extracts from Official Gazettes — 


i 




THE 


INDIAN FORESTER. 


Vol. XV. ] January, 1889. [ No. 1. 


EDITORIAL NOTE. 

With its Fifteenth Voliiinr* fhi«s Journal passes under now manage- 
ment for the fourth time. It wo- .-farted in 1875 h}’- Dr. Schlich, 
who edited it until he went, on furlough to Europe in 1877. Mr. 
Garnblo then sat in the editori il chair until 1883, when he was 
tninsierred to Miidras, and ahdieaied in faNourof Mr. Fisher. Up 
to 1883 the Journal appearcjd only once a quarter. Tiie main draw- 
hack of a quarterly is, sue was that it was inipossihle to keep up 
one’s interest in suhj(*c,ts which could be di.scnssed only onco in 
three months. A quarterly publication is suitable only for long 
articles, on the preparation of which much labour has been ex- 
pended. But the Indian Forest Officer, who alone can bo exp(‘ctod 
to contribute most of the matter published in these pages, has sel- 
dom the leisure or opportunity for penning such articles. The 
issue of the Journal was, therefore, made a monthl}’^ one. It would 
of course he too much to say that the expectations which herald(*d 
this change have been realised in the full measure hoped for. But 
the most adverse critic must admit that it h.as resulted both in a 
very decided increase of interest in the subjects discussed, and in 
an enlargement of the circle of readers to which it appeals. 

The present Editor trusts that ho will bo freely afforded the same 
degree of help that has been accorded to his predecessors. To all 
those who have not hitherto contributed because they have no time 
for literary work, ho would say in the words of the “ Prologue ” 
which opened the First Volume — 

“We beg every one to send what he has, and not to subject it to a 
preliminary criticism and put it on one side. *I did not think you would 
care about it. I thought it hardly worth sending are sentences that con- 
sign to inutility many really valuable facts, many good suggestions, that 
may contain the germs, perhaps ns yet only partially developed, of future 

D 
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progress or of some important economy. Literary merit or excellence 
of style is not looked for in such cotniiiiinicntions. A diamond, even 
uncut, is a diamond still; and even if we cannot always have a diamond, 
we can have a crystal, and that is a very good thing too. Another way 
of helping will be to ask questions. An interchange of opinions and 
expressions on all sorts of forest matters will be most useful, and it will 
create a good discussion, which will be of vital importance to our paper.’* 

And, he would add, to the advanctmient of forest science in gen- 
eral. 

The greatest difficulty encountered in the publication of this 
Journal is the absence of promptness shown by subscribers in 
sending in their subscriptions, which for Vols. XIll. and XIV. are 
still in arrears to the extent of over Us. 1,000. If payment is made 
strictly in advance, the funds available will be known beforehand, 
and it will then be ])o>sible to introduce niany^ urgent in»provo- 
inents, which are entirely out of the question in present circum- 
stances. Attention is invited to the coloured slip. 


FOREST ADMINISTRATION UNDER LORD DUFFERIN. 

The four years of the departing Viceroy’s reign have iK^en four 
eventful ycnirs for fore>t administration in the Empire. In the first 
place, the Forest Department was traii'^ferred three years ago from 
the Home Secretariat oi’ the Government of India to the tlaui re- 
cently resuscitated one of Revenue and Agriculture*. This transfer 
was made on the ground, amongst others, tliat the interests of ag- 
riculture are closely comieeted with, and in many rc'.pects oven 
dependent on, forest (•on-«-er\ ation. In the second place, the area 
of permanent forest estat(‘s has incn'ascnl very considerably, espe- 
cially in the Madras and Bomhjiy Rresideneies. and the annex.ition 
of Upper Burma has added to the po'^se^-^ions of the (’rown what 
is probably the most valuable forest projxTty in the world, and cer- 
tainly ill the Eastern Hemisphere In the third place, numerous 
working plans liave been prepariMl and put into oj»eration, and the 
entire business of organising the working and treatment of our 
forests in accordance with the laws of fon\st growth and political 
econom/ lia**, after a long period of uncertain groping and discus- 
sion, been placed on a stable scientific basis. In the fourth place, 
the recommendations of th(* Public Service Coininission have re- 
sulted ill a project for the entire reorganization of tlio Department. 

It will be interesting to pass in rapid review the cliaracter and re- 
sults of forest administration during these four years. 

In the first place, as regards tho constitution of tlu* 8tute forest 
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property on a permanent legal basis by means of settlement and de- 
marcation, the policy has continued to be strenuously maintained of 
creating forest estates, in which the rights of the State and of pri- 
vate individuals and communities have been definitely separated, 
and those of the latter either boii^^ht t>ut or commuted. 

It is a truism to say that, without such policy, the necessary 
permanency cannot bo secTired for the conservation and manage- 
ment of the great mass of om State forests, the maintenance of 
which is so absolutely indispensable for the welfare and safety of 
the country, and that the gradual, but certain extinction of the ex- 
isting rights of the State in those forests must irrevocably ensue 
from an indefinite increase of adverse claims. 

The area of reserved foro'^ts has increased from 48,7G5 square 
miles in 1884 to 52,223 at the close (A this year, or at the rale of 
about 800 square miles a ar. This may he considered fairly 
satisfactory progress ; hut very mneh still remains to he done in 
Madras, Bombay, Bongal, the Punjai), and, of course, in Burma. 
The Madras and Boinhuy Governments arc doing all they can to 
push on forest settlements, and the Burma Administration has per- 
force to pause until the country has settled down and the general 
exploration, already vigorously begun, of its vast forests, has been^ 
com[)l(‘ted. In Bengal, and especially in the Punjab, the native in- 
ertia of the local authorities has still to ho overcunus 

In order to facilitate, in the first instance, the constitution of 
public forest estates, and, thereafter, to secure their continuous 
protection and conservative management, the Indian Forest Act 
has been extended to Coorg, and the Madras Act to the Scheduled 
Taluks in the Godavari District of that Presidency; ^Yhile special 
forest laws have been enacted for Borar, Baluchistan and Upper 
Burma. 

Experience of the practical w’orking during the past ten years of 
the oldei? existing forest laws has brought to light some defects 
therein, which it has now be<m decided to roniovo. Accordingly, 
the bill of a new forest law, amending the Indian Forest Act of 
1878, has been prepared. Jt embodies all the irnprovemonts intro- 
duced into the later Acts, and also many others that have suggested 
themselves in the carrying out of the present enactments. These 
various improvements will, it is hoped, enable the Government to 
adopt a single forest law for the whole of the Empire, and even to 
dispense with the Waste Land Act. The Bill aims at facilitating 
the primary settlement of State lands, and provides, in a chapter 
by itself, for the adoption of special measures, such as the commu- 
tation of rights, &c., if auy portion of these lands is required for a 
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special purpose. It also proposes to confer on Local Governments 
the power of alienating permanent forest estates under certain cir- 
cumst«ances, and does away with the half-hearted policy of creating 
protected forests. 

As regards private forests, their case has been made the subject 
of a separate Bill, which contains provisions similar to those consi- 
dered necessary for State forest property. It also proposes to em- 
power the State to interfere in the management of these private 
lands, if such interference is demanded for the public weal or 
safety. 

Under the head of forest organisation the work accomplished 
has been very satishictory. 

The first step to organisation is an accurate geodetic survey. 
The rapidity of progress in this branch of work has been more 
than doubled by the co-operation of the Imperial Survey Depart- 
ment, which executed surveys in Burma, the (.'Onlral Provinces, 
Bengal and the Punjab. The Forest Survey parties operated in 
Berar, Chhota Nagpur and the North-Western Provinces, and also 
in the Punjab. Tho maps produced by the Fore.-^t Survey Branch 
created a favourable impression at the Edinburgh Forestry Ex- 
hibition, and were appreciated by high forest authorities on tho 
continent of Europe. Until recently the cost of the Forest Survey 
Branch w'as a charge on the Imperial revenues, and the expansion 
of its operations was limited by a more or less fixed budget. This 
restriction has now been removed by making the Provincial re- 
venues share a just proportion of the burden. 

Most of the forests of the North-West(>rn Provinces have now 
been placed under the operation of regular working plans ; and a 
great deal of progress has lieen attained in this respect in the 
Punjab and Lower Burma, while a beginning has been made in 
Bengal, Oudh, Berar and Coorg. Further progress has, however, 
been checked through weakness of establishments, which has every- 
where paralysed action. 

It is interesting to note that the working plans hitherto pre- 
pared and brought into force show that in nearly every case the 
forests to which they ajijily wore previously worked below their 
real capabilities. Apart, therefore, from the certainty and stability 
which working plans give to forest management, and the rapid 
improvement of the stock they bring about, their introduction has 
resulted in a considerable addition to revenue, and in an increased 
supply of cheap timber and fuel to the neighbouring populations. 
This proves tho mistaken policy, even if the exigencies of empire 
on the North-West and North-East frontiers and in Burma require 
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a tight hand to be kept on the pnrso strings of the State, of starv- 
ing the forest establishments to such an extent as to prevent most 
of the provinces from either establishing or continuously main- 
taining a working plans stajS:’. 

In respect of forest police and protection, the Department must 
be congratulated on the continued high percentage of convictions 
obtained in the oases prosecuted in a court of law, a circumstance 
which shows that the forest laws are enforced with great con- 
sideration for the people. The efficiency of protection as well as 
the law-abiding character of the people is proved by the fact that 
the total nnniber of cases, ijicluding trivial offences, has amounted 
each year to even less than one for every four square miles of 
reserved forests, which as yet constitute but a small proportion 
of the aggregate area under tho rnaiiagement of the Department. 

The area under protection from fire has increased very consider- 
al)ly, and the average area actnally saved each year has risen, 
during the period of four years, from 15,570 to 18,601 square 
miles. It must be explained that these figures include only such 
areas as are protected by means of fire-traces and a special estab- 
lishment of guards, i.e., by the special efforts of the De[)artment, 
for a very large aggregate area escapes conflagration owing to tho 
more or less evergreen nature of the growth and the moist cha- 
racter of the soil and climate. 

Large areas have also been withdrawn from abusive, wasteful 
nomadic grazing, a practice that was no doubt perfectly rational 
and inevitable in Patriarchal times, but in these days is inexcusable 
except ill thinly populated districts, unfit for agricultural purposes. 

The exploitation on scientific principles of tho Shite forests has 
made a considerable step in advance under the impulse given to it 
by working plans. Indeed, in many of the working plans that 
have come into operation during the past four years, the habits and 
requirements of the principal species with regard to light and 
shade, shelter and exposure, drought and moisture, &c., and their 
reproduction and rate of growth under different conditions, have 
been carefully studied and kept in view. Every Annual Progress 
Report is required to record the principal cultural pl^nomena 
observed during the year, and tho General Review of Forest Ad- 
ministration, written by the Inspector General, is expected to collate 
and arrange them so as to bring them to a common focus. In 
collecting all this information, it has not been forgotten that the 
causes of the present condition of onr forests must to a great extent 
he sought for in their past history, and that since we have under- 
taken their management only a few years ago, the oiroumstanoes 
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affecting and regulating their growth have been very largely 
changed. The results of these modified circumstances are only 
just beginning to show themselves, or to be correctly appreciated ; 
but they have already taught us that conclusions drawn from ob- 
servations made in our forests as they are, will not necessarily bo 
applicable to the same forests when the constantly adverse condi- 
tions under which they have sprung and grown up have been re- 
moved, and they have been carefully protected and properly treated 
during a long series of years. Moreover, many extremely inter- 
esting facts have already come to light, such as, for instance, the 
gradual spontaneous appearance under fire-conservancy of a com- 
plete growth of Macaranga denticulala in the midst of the dense 
tall grass of the savannahs in Northern Bengal, the doubling, in 
some cases, of the current annual increment as the result of pro- 
tection, &c. 

A new fillip has been given by certain statistics reported 
from the Central Provinces, to the observations carried on with 
the object of ascertaining the influence of forest conservancy on 
rainfall, temperature, humidity, floods, drought and the level and 
abundance of water in springs ; but some time must still elapse 
before any trustworthy conclusions of a final character can bo drawn. 

Artificial reproduction, which, however, necessarily plays a com- 
paratively uniinj)ortant part in Indian forestry, has not been neg- 
lected. Besides other work, large additions have continued to bo 
made to the teak taungya plantations in Burma, while the planting 
of mahogany under the teak in the great Nilainbur plantations has 
made satisfactory progress. 

The quantity of produce exported from the forests has increased 
very considerably. This is due to the opening out of new forest 
tracts, but is also, to a great extent, the result of improved means 
of transport. In this latter connection it is interesting to note 
that Lord Dufferin has urged the advisability of employing move- 
able tramways, which would bo available in time of war or famine. 
The realisation of this project is only awaiting a further extension 
of the general railway system and its nearer approach to some of 
the more important forest areas. The increase in the exports of 
forest produce is also a consequence of the growing prosperity of 
the country, which is clearly indicated by the use, in many locali- 
ties, of sawn scantlings in place of the rough unwrought poles that 
were formerly put into buildings. 

The record of yield is as yet too incomplete to permit of the 
compilation of trustworthy figures to prove that the exports of pro- 
duce from the State forests has largely increased ; but the financial 
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results establish the fact conclusively enough. The gross revenues 
derived from the State forests averaged 67 lakhs in the period from 
1876-77 to 1879-80, 94 lakhs during the Viceroyaliy of Lord 
liipon, and 116 lakhs during that of Lord Dufferin. Although 
Upper Burma was annexed two years ago, the last-mentioned figures 
practically include no income from that region, as the revenues 
from its forests have boon abs<»rbed, until quite recently, in the 
liquidation of debts resting on tb.-m on account of advances made by 
lessees to the government of King Tbeebaw. The settlement of 
these debts, and the correct interpretation of the loosely worded 
leases, was a work which required the most delicate handling and 
an unerring judgment, as the lesfjces were in most cases corpora- 
tions or syndicates possosse?d of unlimited resources and advised 
by the cleverest lawyers in India. fhe great influence of the 
“Times ” was also brought U> hear against the Government of India. 
The advances have be(*n paid ofl, and the leases have now at last 
been placed on a sound and equitable basis, acceptable to all the 
parties concerned. This satisfactory exit out of a diflicnlty, which 
at one time threatened to become an impasse^ has been the work 
of Mr. llibbentrop, who has received the special thunks of Lord 
DuflForin for it. The forests of Upper Burma may now be expect- 
ed to yield a very considerable and rapidly increasing revenue, 
and this with the greater certainty that all forests in the feudatory 
Shan SUtos have, in accordance with precedent furnished by for- 
mer Sovereigns of Burma, been declared Crown property. 

No great changes have taken place in the organization of the 
controlling staff in the older Provinces, if wo except the addition 
of three officers to the Assam list and two to that of Bombay ; 
but a now staff, comprising 21 officers, inclusive of two Conserva- 
tors, was sanctioned for Upper Burma. 

The weakness of the Forest Staff, relative to the work to be done 
by it, did not fail from the very beginning to attract Lord Duf- 
ferin’s attention, and it has struck the India Office also, which has 
forwarded, for the consideration of the Government of India, pro- 
posals from Sir Dietrich Brandis on the subject. A reorganization 
s(;heme, based to some extent on the recommendations of the Public 
Service Commission, is under consideration. This, while reserv- 
ing the most important appointments in the Department for officers 
trained in Europe, opens out a sufficiently wide field for the employ- 
ment of Her Majesty’s subjects in India, and offers facilities for ob- 
taining an advanced forest education within the country itself. The 
organization of a Forest class at Cooper’s Hill College, which was 
tentatively started in 1885, and has since been permanently estab- 
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lished, is, probably, the most important event in the history of 
Indian forest administration, and one the effect of which will be 
felt not only in India and its dependencies, but in the mother 
country itself, and in the various colonies as well. 

In India itself a very important improvement was introduced 
in the system of instruction at the Dehra Diin School in 1885. 
The course originally consisted of only two terms held in two 
successive years from 1st July to 31st October, the interval of 
eight months being spent by the students in various divisions, 
where they either learnt a little administration, or were employed 
in counting trees in enumeration surveys. Now that interval, and 
also the five months succeeding the second Rainy Season term, are 
passed in camp with the Deputy Director of the School and other 
Instructors, who carry on a course of combined indoor and out- 
door work, thus making the teaching as practical as possible. 


THE SHIKAR DIFFICULTY SOLVED. 

The question of regulating hunting in the reserved forests is 
one that has driven many Forest officers well-nigh distraught, and 
various schemes have been submitted which have never emerged 
from the region of discussion and consideration. Mr. Mackenzie 
has, however, grappled with this, as with all other administrative 
problems, with his characteristic vigour and thoroughness, and the 
result of his labours is seen today in Central Provinces Notifica- 
tion No. 6925, which we reprint in extenso in our extracts from 
the Official Gazettes. 

The Notification is of course published under the authority of 
Section 25 (i) of the Indian Forest Act. Briefly summarised, it 
prohibits the poisoning of water for any purpose whatever, and 
permits shooting only under a license obtained from the Deputy 
Commissioner or a Forest officer duly empowered in this behalf, 
the fee for the license being one rupee per diem for each sports- 
man or shikari follower, and eight annas per diem for each elephant 
or camel entering the reserved forest. When the license author- 
ises a camp to be formed within the limits of the reserved forest, 
the licensee must also defray the pay and allowances of a Forest 
Subordinate deputed to attend his camp. The officer granting the 
license, or the Conservator of Forests, may cancel it at any time, 
and the occurrence of a fire in the forest in question renders ipso 
facto the license invalid. The license to hunt will not obviously in- 
terfere with the preservation of game, for which the observance of 
a close season has been ordered by the Chief Commissioner. 
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We have in the above a most comprefaensivo game law, and all 
foresters and true sportsmen will watch its operation with interest. 
We would earnestly commend it to the attention of all other Local 
Governments, and especially to that of our rulers in these Provinces, 
where deer are rapidly disappearing from districts that were not 
many years ago a paradise for sportsmen. The financial bearing 
of such a iaw should not either be lost out of sight in these days* 
when the Supreme Government is brought to such a pass as to 
contemplate revising the five-year Provincial Contracts several 
years before they have lapsed. 


PROMOTION IN THE FOREST DEPARTMENT. 

Our readers will not have failed to observe from the Gazette 
Notifications published in last month’s number of the “ Indian 
Forester ” the extraordinary fact that in Burma there is not a 
single incumbent, permanent or temporary, in the first grade of 
Assistant Conservators, although there are no less than seven ap- 
pointments in that grade. Lucky, thrice lucky the young officers 
who are only waiting to obtain the necessary certificates in order 
at once to step into these vacant appointments, which are actually 
two in excess of their own number. Five candidates for seven 
vacancies I 

Another interesting fact to notice is that the most senior Deputy 
Conservator of the 2nd grade in Burma has less service than the 
most junior Deputy Conservator of the 3rd grade in almost every 
Province of India proper, while if we consider only the North- 
Western Provinces and Oudh and Central Provinces lists, the same 
officer has less service than all but two of the Deputy Conserva- 
tors of the 4th grade on that list I 

Burma, as we all know, has for a long time been a nursery for 
Conservators, but the rapidity with which the Forest officers there 
have jumped from promotion to promotion during the past two 
years has exceeded even the phenomenal rapidity of preceding years. 
(>f course no one grudges advancement to the fortunate officers 
who have the privilege of serving in Burma, but something ought 
surely to be done to remove the block in promotion, which has so 
long prevailed in the Central and North-Western Provinces and 
Oudh. There officers with fifteen and sixteen years’ serWee are 
still in the 4th grade of Deputy Conservators, and some of them 
cannot possibly, under present circumstances, attain permanent 
entrance into the next higher grade for at least three or four years 
to come. One officer with 19 years’ service is still in the 8rd grade I 
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But even stagnation of promotion can be borne with resignation, 
if there were a certainty that officers in Burma would be kept 
on their own largo list, and leave for the men serving in other Pro- 
vinces the few prizes that the Department has there in the shape 
of Conservatorships. But this certainty does not at all exist. 
The Department in the Punjab was for five successive years admin- 
istered by officers transferred from Burma, and one at least of the 
present officiating Conservators is an officer who was just about to 
step into a Conservatorship in Burma when he was transferred to 
India. We omit the case of several other officers, who are now 
either Deputy Conservator of the 1st grade, or Conservators, or 
even higher, who were originally in Burma, and whose transfer 
made room for junior officers there. 

What Forest officers in India proper demand is justice and only 
justice. 


VEGETABLE ROOT-PARASITES.* 

(Translated from the ‘^Allgemeino Forst und Jagd Zeitung’* 
for April 1888). 

When, several decades ago, Justus von Liebig showed that the 
nutrition of plants depends to a very great extent on the elements 
of plant-food present in the soil, and that an unscientific system of 
cropping, whether in the case of fon5st, field or garden, must result 
in the exhaustion from the soil of one or other of these elements, 
and tho consequent enfeebled growth of the crops, people went a 
step further, and without any exact experiments to warrant them, 
rushed to the conclusion that acute diseased conditions observed in 
cultivated plants, as fur as they had not been brought about by 
extraneous causes, were due to the absence of this or that element 
of plant-food in the soil. Even Liebig himself was inclined in the 
direction of this theory, but it was more the work of his successors 
in the province of agricultural chemistry, who, in some measure, 
still maintain it with remarkable pertinacity. 

The fact that acute diseased conditions occur over and over 
again in rich as well as in poor soils, did not trouble those people. 
They saw in this fact only a reason to make another leap, and 
assume that not only lack of one or other of those substances, but 
also a superabundance of it, was productive of disease. 

One need not wonder that, in spite of the slight support this 

* Indian foresters will read with interest this masterly resume, from the pen of 
the illustrious inventor of Forest Mycology. Dr. Uob. Hartig of Munich, of what 
is known regarding tne mode of life and working of rootoparasitea. 
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asj?iimption received from science, it was very generally accepted 
as probable by the scientifically educated layman. The more diffi- 
cult it is for the layman to grasp the results of scientific enquiry, 
the more tenaciously doe» he cling to them once they have been 
grasped by him, even when the progress of science has long ago 
proved their untenability. 

If I briTig together in this article^ the more important facts 
known regarding root-parasit(-t , it must not be supposed that i 
believe them to be the sole causes of acute diseases in roots. Ka- 
ther is it certain changes occurring in the soil, that by physical or 
chemical action occasion the death of the plants. 

Let us suppose that in a hoil, in which plants have hitherto 
been thriving, diseased conditions suddenly manifest themselves. 
It is evident that this cannot ho due either to lack of plant-food or 
to the presence of some deleterious substance which was not there 
previously. Diseased cojiditions can result only from changes 
that have occurred in the soil. I will here indicate some of these 
changes. 

W e all know that plants take in through every portion of their 
surface, inclusive of the roots, the oxygen they require for the 
process of metasthesis, just as all animals and plants inspire oxy- 
gen and expire carbonic acid. Hence, if from some obstacle or 
other arising, oxygen is unable to reach the roots, the plants die 
asphyxiated. All diseased conditions resulting thus I have desigated 
root-rot ( WurzelfCiule) in the strict sense of the term, in opposition 
to those processes of decay which are induced by other causes. 

In our forests this disease makes its appearance in a form that is 
at once fatal in crops of Scots’ pine, particularly towards the 30th 
year, when, owing to the formation of a thick covering over the 
ground and of a denso leaf-canopy, the circulation of air in the 
deeper layers of the soil is impeded, and under certain conditions 
the roots die from want of sufficient aeration. This is, for instance, 
often the case in old abandoned wheat fields, where what may be 
called the floor is rendered compact in consequence of the washing 
away of the upper layers of the soil.* The same thing happens on 


* Dr. Warth explains this phenoraonon as follows : — At a certain depth below 
the surface in old abandoned fields, a layer of soil is encountered which is harder 
or at least more compact than what is above or below it. This layer is permeat- 
ed with calcium carbonate, magnesium oarbonabe, or ferric hydrate, which is 
deposited between its component particles, and is thereby rendered harder and 
also probably heavier than the rest of the soil. The carbonates and iron in ques- 
tion are derived from the layers of the soil above.— [JSn.] 



12 


VROBTABLE B00T-PARAS1TB6. 


moist heavy loams and in very fine sandy soils. I feel certain that 
in clover fields also the top soil may become hardened to such an 
extent as to prevent sufficient air from reaching the roots, and to 
cause the crop to fail. To the same cause must also be ascribed the 
death of pot plants kept inside rooms, when they are over- watered, 
and even when the tray or saucer on which they rest is allowed to 
remain full of water. And if the pot is a glazed one, the roots be- 
come asphyxiated, since water fills up all the interstices in the soil 
and there is no room loft for air to enter. 

It very seldom happens that an effective plant poison is found 
spread over any appreciable extent of soil. In the immediate 
vicinity of factories sulphuric acid may taint the soil, or in towns 
lighting gas may find its way out of defective piping. 

More often we find in the soil, on a more or less large scale, 
substances in solution, which are not themselves poisons for plants, 
but which, if present in sufficient abundance, have the effect of 
drying up the roots by preventing water from entering them by 
endosmotic action. Sea water, for instance, has destroyed large 
areas of forest on the Baltic coast, from the water that came 
over the dunes in the spring tides being unable to find an exit and 
sinking into the soil. 

By means of a series of experiments, I have now established that 
solutions containing from 2 to 3 per cent, of common salt cause 
woody and herbaceous plants watered with them to dry up. The 
absorption of wat<!r by the roots is an endosmotic process ; the 
cell-sap of the root cells is thickened with various matters in solu- 
tion, and hence takes up greedily the less dense water in the soil. 
Now if the water round the roots, by dissolving any substance, be- 
comes denser than the cell-sap, the endosmotic action is reversed, 
and water from the roots passes into the soil. The roots thus dry 
up and the plant dies. The same result is observed to follow if 
plants are treated with a too easily soluble manure, such as urine, 
salts, &c. 

I have now, I believe, made it clear that I do not in any way 
take the one-sided view of regarding all and every diseased condi- 
tion of the roots as the result of the attacks of parasites, because it 
has fallen to my lot to discover and describe a whole series of root 
parasites. 

These parasites, as far as they are known, divide themselves into 
four well-defined groups. 

I. The first group comprises the flowering parasites. These, 
for the most part of conspicuous size, have for a long time been re- 
cognised as true parasites, since it was easy, by digging then! out. 
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to assure oneself of their connection with the roots of the host. 
We can at once call to mind a considerable number of very well- 
known flowering plants, which, instead of elaborating their own 
nourishment from inorganic materials, save themselves that labour 
by leading a parasitic life, i. e,, by attaching themselves by means 
of their roots to the roots of other plants, and drawing therefrom 
ready-made organic constructive materials. There are many plants 
which behave thus, in, I may say, a secret and occasional man- 
ner, that is to say, they, like other phanerogams, possess green 
leaves and even elaborate sap from crude inorganic materials, but 
nevertheless attach themselves by means of some of their roots 
to the roots of other plants, from which they then suck out nour- 
ishment. Such plants are Euphrasia^ Pedicularis^ Bhinanthua, 
Melampyrum, 

It is very probable that this form of parasitism was originally 
exercised by all flowering parasites, even those which possess no 
chlorophyll, and that as the plants got accustomed to this comfort- 
able mode of obtaining food, they gave up to the same extent the 
more laborious one of elaborating it themselves by means of as- 
similation. The chlorophyll thus gradually became unnecessary, 
and it ceased to be produced. The leaves wore reduced in size, and 
thus were produced those well-known parasites, remarkable for 
tbeir green colour, of the genera Orohanche^ Laihrcaa^ Monotropa^ 
&c. That these parasites may, under circumstances, become pretty 
troublesome has been specially noticed by me in tobacco fields in 
the Palatinate, and particularly in the Rhine country, where some- 
times most of the tobacco plants are found surrounded with numer- 
ous yellowish-brown inflorescences of Orohanche ramosa. 

II. A second group of root-parasites comprises all those fungi, 
which, spreading in the soil, produce the forms of disease in cul- 
tivated plants, known formerly under the general designation of 
root-cancer, and ending in the death of the attacked plants. People 
were completely in the dark as to the cause of the disease ; all 
that they knew was that, whether in forest, vineyard or garden, 
disease appeared at one point, and went on spreading outwards in 
every direction, producing a complete failure or blank at that spot. 

A study of these diseased conditions has revealed to me a host 
of most interesting parasites, all of which have this one thing in 
common, that the vegetating portion of the fungus, the mycelium, 
grows away out of the diseased roots, and in one form or another, 
generally in that of strings of characteristic appearance, spreads 
itself through the soil, attacking and killing the plants that come in 
its way. Thus each plant attacked becomes a new centre of disease. 



14 


VBGBTAIILB B00T-PARA81TBB. 


It is now 15 years ago that I first rocognised the AgarmiB meU 
leus as one of these parasites that had a very wide spread.* The 
strings of the mycelia of this parasite are well known, and have 
been called Rhizomorpha fragilis. They resemble root-hairs, are 
branched, generally round and blackish-brown. They are mot 
with nearly everywhere on old woodwork, such as water-pipes, 
piers of bridges, mine props, &c., and on old stools. When the 
mycelium spreads throughout the mass of the timber and destroys 
it, it becomes phosphorescent, often omitting so bright a light that, 
with the help of a small piece of the wood, one may road print in 
a dark night. When the growing tip of one of the .'strings in the 
soil comes in contact with the root of a sound conifer, or of a 
cherry, plum, &c., it bores its way into it, and spreads fan-fashion 
throughout the substance of the inner bark, and in this manner 
gradujilly kills the largest and oldest trees. Spreading from tree 
to tree, the fungus produces large blanks. From the bark of tho 
host, or directly from the naked string running through tho soil, 
develop the large organs of fructification. It is hardly necessary 
for me here to say more regarding the results of iny researches, and 
80 I will merely state that it is in my opinion imperative to remove 
every attacked tree by the roots and destroy it ; otherwise in dcmso 
crops tho neighbouring trees likewise are bound to die in a few 
years. 

There is in conifer forests another parasite that has a still wider 
spread, and is more destructive than the one just described, and 
which I have named Trametes r(tdicipt'rda.'\ It is the principal 
cause of tho formation of blanks in old crops of s]>riico iind of 
Scots’ pine. It is harmful chiefly because, before it kills its victim, 
it produces the worst form of red rot in the most u-^eful portion of 
the trunk. Should a spore still possessed of the germinativo facul- 
ty fall on the root of a conifer, tho wall of the spore; throws out a 
process which works its way into the bark, and the mycelium then 
extends itself into the innermost ring of wood as well as all through 
the bark. The mycelium thence ramifies and spre^ids rapidly up- 
wards into the trunk, producing red rot and destroying the wood. 
Before death occurs, the rot often extends from 30 to 70 feet up 
tho tree. At the same time tho mycelium spreads, though much 
more slowly, into tho tissues of tho bark of the root attacked, killing 
it and ultimately reaching the stool, whence it descends and invades 


• “ Wichtige Krankheiten der Waldbaame." Berlin, 1874, 
t << Die ZersetzongBerBcheiDuag dee Holzee.” Berlin, 1878. 
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all tho remaining roots and soon kills them. It also grows out into 
the interstices between the scales of the bark, and forms cream- 
coloured mushroom-shaped masses, which, when the root is not 
covered with soil, develop into snow-white fructifications. Where 
a mouse gallery or rabbit burrow, or the kennel of a fox or badger 
uncovers a diseased root, there these fructifications occur in great 
numbers. It is thus eas}' to understand how sjxires produced un- 
derground are disseminated far and wide, obviously carried away 
adhering to the fur of those animals. But the mycelium in tho 
bark also causes the disease to sprearl from tree to tree. In a cano- 
pied forest tho roots of neighbouring stems have of course numer- 
ous points of contact, and where a diseased root touches the root 
of a healthy tree, the mycelium spreads into and invades this latter. 
It is therefore clear tliat the most effective measure to take against 
tho spread of the fungus would bo to pluck out by the roots or 
grub up all attacki‘d trees. But since such an operation is very 
costly, and at any rate can hardly ever be carried out in a complete 
manner, a simpler and more practical method \voiiId bt^ to dig a deep 
trench round the area containing the attacked trees. The work 
must be done with tho greatest care, if it is to ho effective. But 
the best method of chocking the spread of this, as well as every 
otla^r infectious disea>o, is to grow and maintain mixed forests. 
Since broad-leaved trees are not subject to the attacks of these par- 
asites, it follows that, (‘von when a single tree has been attacked 
and kille<l, the extension of the disease underground can take place 
only with difficulty, the .surrounding broad-leaved trees interpos- 
ing an insurmountable obstacle to its spread. 

A third root parasite that devastates conifer forests is Pobjporus 
taporanua.* It sends out string-* of mycelia resembling those of 
Mtridim lacrymam^ and by their means spreads from tree to tree. 
Wood infecttnl with this para>ite often presents appearances of 
decay, which it is difficult to distinguish from those produced by 
the Mernlias, 

Even broad-leaved trees are subject to destructive root-paraaiies, 
which produce less or more large gaps in stand iug crops. Thus 
in the Uhine country, and especially in the Palatinate, 1 have ob- 
served a disease in oak sowings caused by a fungus which I have 
named RoBellinia ijuerdna.^ In sowings one or two years old, 
seedlings over larger or smaller areas die off, and one finds on the 

* “ 2^erB«t7.ungRemcliciimngen doB HolzeB." lierlin, Ib78. 

t ** UnterBuebungon gu8 d«iu foritbotaiiisoheQ Inutitat in Munohen,'* Bd. I. 
lierlin. )H80. 
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roots, a mycelium consisting of fine strings, which are at first 
white and become later on brown. The manner in which the roots 
of the oak seedlings are attacked is extremely interesting. The 
tap-root is everywhere enclosed in an impenetrable corky envelope, 
except at its tip, and at the points whence the fine root-fibres, 
which are also free of the corky growth, start out from its interior. 
The fine rootlets first die, and over their point of insertion the 
fungus forms a fleshy tubercle, which sends forth into the bark of 
the root numerous processes. Now for the first time from the 
pointed posterior ends of these tubercles develop inwards the thread- 
like mycelium that kills the roots. The fungus grows only in 
moist warm weather. With the coming on of dry or cold weather 
its development comes to a stand-still, and now the attacked plant 
has a chance of being delivered from its enemj’^. For if the fungus 
has merely pushed in its little conical tubercle into the bark with- 
out having developed its fatal mycelium in this latter, the oak 
seedling forms round the spot whore it has been attacked an in- 
tercepting layer of cork, which the fungus is powerless to pene- 
trate. The tubercles can nevertheless still develop outwards in 
moist warm weather, throwing out new mycelia, which, running 
through the soil, may attack and kill the surrounding plants. 
On the mycelium form black globular fructifications of the size of 
a pin’s head, and full of countless spores. 

I have had an opportunity of studying an entirely similar disease 
in the vine. It is called Pourriture^ Pourridie de la vignCy Blanc 
des racines in France, and Mol bianco in Italy, and has been known 
during the last 10 years or so in Switzerland and Austria as 
Weinstockfdule (vine disease).* It has devastated large areas in 
Gascony, and in the departments of the Meurthe and Moselle and of 
the Haute Marne. In the latter department nearly 4,000 acres of 
vineyards had been wrecked in 1881. In Germany it has made its 
appearance at several points in the south of Baden. In its out- 
ward symptoms it resembles the phylloxera blight, and it is certain 
that it has very often been mistaken for that disease. If a close 
search did not reveal the actual presence of the Phylloxera near 
the roots, it was assumed that the insect had left the vineyard. 
When I first heard of this disease, it was supposed that it was due 
to the Agaricus melleus, which had already been described by me. 
As I was sceptical on this point, cuttings from diseased plants were 
sent to me, and I discovered on them not tho Agaricus melleuSj but 
an entirely new parasite, which I have named Bematophora necatria. 

- * ** Untersuchimgeii aus dem forstbotanischen Institut,'* Bd. III. Berlin, 1883. 
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I have succeeded in killing, by infection with this parasite, noi 
only healthy vines, but also kidney beans, potatos, &c. 

The parasite extends itself in the soil very far by means of fine 
thread-like mycelia, which manifested, in my cultivations of it, a 
vigour, such as I had up to then observed only in the case of the 
Merulius lacrymana. Largo, brilliant white masses of mycelia de- 
velop themselves in moist places, even outside the soil, and spread 
themselves over every object with which they come into contact. 
Thus in vineyards not the vines alone, but also the props, become 
overgrown with the fungus. 

As a rule an attacked vine may be recognised in the first year 
by its displaying a very abundant fruitfulness, in the second year 
by its producing only short shoots, when on the approach of autumn 
it dies. If an attacked plant is pulled up out of the soil, the roots, 
especially the deeper ones, will be found for the most part rotten, 
and the stem will be seen to be covered with white, often stringy, 
masses of the fungus. If we examine the bark more closely, we 
shall notice, in their most characteristic form, round or flattened, 
frequently branched filaments, the so-termed rhizomorphs, which, 
however, in their internal structure differ completely from the 
rhizomorphs of the Agaricus melleus. From these rhizomorphs 
starts the thread-like mycelium, which not only kills the bark, but 
also pushes into and destroys the wood, this latter assuming a 
blackish-brown colour. The destruction of the wood is due to the 
exhaustion of the cellulose, so that only gum, coniferin, &c., are left. 
The gum forms itself into drops, and it is this circumstance that 
led an Italian scientist into the error of designating the disease as 
Guinmosis. The branches of the rhizomorph that form on the 
outside of the roots either push on directly into the soil, where they 
often ramify in every direction, or they resolve themselves into 
single threads, or they form on the surface of the root little tuber- 
cles (sclerotics), which are superficially black, and which sometimes 
persist thus, sometimes develop into the spore-cases of the fungus. 
These spore-cases have the appearance of fine bristles composed 
of a number of interwoven hyphee, which, separating into little 
tufts at their extremities, bear the fructifications. But such spore- 
cases also develop on the thin thread-like mycelia, which, in wet 
weather, grow on planks and appear on the surface of the soil. 
The parasite becomes active only in moist warm seasons, and its 
growth is arrested by dry or cold weather. I have essayed, by 
pulling up the affected vines by the roots, by isolating the infected 
spots by means of trenches, and by starving the fungus for a series 
of years, to completely destroy it. But as these measures, the 
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efficaciousness of which has still to be proved (and 1 am not in a 
position to do so), must always be costly and wearisome, we might 
try whether we cannot attain the same end by merely creosoting 
the props used. 

Besides the root-parasites just described, which kill the plants 
attacked, there are of course many others that have hitherto either 
not been studied at all, or only insufficiently studied. I will call 
to, mind the Inceme and saffron blight, of which only the myce- 
lium, called Rhizoctonia violacea, has yet been observed. The con- 
nection which Fuckel has endeavoured to establish between this 
mycelium and the fungus called by him Byaaotkecium circvnana^ is 
absolutely without any foundation. 

III. I will now pass on to the third group of root-parasites, 
which differ essentially from those of the second group in their 
mode of life, in that they attack the roots of large plants alone, 
kiDing only a portion of those roots, but doing practically no ap- 
preciable harm to the whole plant. It is to this group that the 
various truffles and their allies belong. Professor Rees of Erlangen 
was the first to establish the fact that the so-called stag-truffles of 
the genus Elapliomycea live parasitically on the roots of the Scots* 
pine.* Later on Frank showed, for the true truffles of the genus 
Tuber, that they live on the roots of the oak and beech.f 

I have no doubt but that a large number of subterranean fungi 
lead a mode of life similar to those just referred to. This mode of 
existence is entirely peculiar to these fungi. The mycelium is 
found on the outer fleshy bark of the tender ends of roots, which 
it completely envelopes. It may penetrate into the tissues of the 
bark, but, as a rule, it stops short of the inner bark. If it gets 
into this last, the end of the root which bears it dies. On the 
other hand, if the mycelium does not go beyond the outer bark, 
the root docs not suffer at all, and when the outer bark dries up 
and dies, the mycelium also dies. Roots, over which the my- 
celium has spun its web, display very much increased vigour of 
development ; they become thickened and ramify abundantly, so 
that they can by these peculiarities alone be recognised at once. 
These root-parasites are very common in the soils, so rich in vege- 
table mould, of our forests, and there is scarcely an oak, a beech, 
a hornbeam or a conifer, that has not numbers of its roots attack- 


♦ “Untersuchungen fiber Bau und Lebensgesohichte der Hirachtruffel, £la« 
phomyoes von Dr. M. Bees und Dr Fisch. (Bibliotheca botanica. Herausgegeben 
von 0. Uhlworm und P. H. Hanlein. Heft P.) ” Kassel, ] 887. 
t Frank in Leunis : ** Synopsis der Pflanzenkunde," Aufl, HI. 
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ed by their mycelia. But the harm these myoelia do to the trees 
is slight. 

As my experiments regarding the absorption of water from the 
soil by trees conclusively prove, this process is limited for most 
forest trees, and particularly for those attacked by fungi, to the 
months June-September.* In autumn, winter and spring it 
sinks down to a minimum, or ceases altogether. This phenomenon 
is, it seems to me, closely connected with the condition of th® 
young roots. In May new fibres and hairs develop on the existing 
roots, and these are at first quite free of fungi, so that they can 
absorb without hindrance water and nutrient materials from the 
soil, the maximum activity manifesting itself in June and July. 
The mycelia now spread gradually onwards from the old roots to 
the new, and in the same measure the absorptive faculty of these 
latter diminishes. If the fungus grows vigorously, it may kill all 
the new roots, and thus render the tree unable to take up any more 
water, until in the following May it again develops new roots free 
of the fungus. 

Frank in Berlin has put forward a view of his own, that is total- 
ly opposed to mine just described.! The hypothesis he endeavours 
to establish is that the life and nutrition of forest trees are de- 
pendent on those fungi, that a symbiose (life association) takes place 
between fungus and root-tip, that this latter takes up its water and 
nourishment entirely from the fungus, so that the tree can obtain 
its food-supply only through the channel of the fungus. The roots 
attacked by the fungus he calls mykorhiza. 

This view of the matter obviously upsets every idea hitherto 
held regarding the nutrition of trees. I have already on a previous 
occasion shown that mykorhiza are never mot with at all points ; 
that not a trace of them was to be found on the roots of a large 
number of 10-year old oaks, beech, hornbeam, and hazel care- 
fully dug out of the garden belonging to our forest experimental 
station ; that even in the case of heavily attacked trees out in the 
forest a relatively large proportion of the roots are invariably free 
from the fungus ; that not a single fact can be adduced to force us to 
accept for the Cupuliferce^ the ConiferoB, the VaccinicBy &c., a mode 
of nutrition so entirely special, so totally different from that of 
other woody species. I see in these fungi nothing more than mere 
parasites that draw their nourishment from the roots of their hosts 


• “ Untersuohungen auB dem forstbot. InRtitut. Miinchen.'’ Bd, II, Berlin, 

1882 . 

t ** Berickte der Beatsohen botanisohen QeeellBohaft." Jahrg- 1886 . 
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without killing these last, just as there are innumerable parasited 
living on leaves, which can do but little harm to tho tree itself. 
This way of looking at things is no doubt rather commonplace, hut 
after all it is better supported by facts than the Frankian view. 

IV. I come now to the fourth and last group of root-parasites. 
These include a great number of species, which are not only con- 
fined to the roots of plants, but also attack and destroy their aerial 
portions. I will cite the case of a fungus that was first described 
by me as long ago as 1875 under the name oi Peronospora Fagi^ and 
was known by me to attack one-year old beech seedlings both in 
nurseries and plantations all over Germany.* Since then I have 
found it ravage seed-beds of conifers and destroy maples, acacias 
and even a number of garden plants, such as Scahiosa^ &c. Hence 
the name of Phytophthora omnivora^ proposed for it by de Bary, 
is to be preferred. 

The spores of this fungus, which is the nearest ally to the potato 
blight ( Peronospora infestans ) often remain inactive in the soil for a 
long series of years. They have only to come in contact with any 
portion of the roots of a plant just coming up from seed for the 
oospore to produce swarms of spores, which sprout and invade the 
tissues of the young plant. The moment these tissues are attacked 
they turn black. Through the epidermis of the infected plant push 
forward filamentary processes which produce a large number of 
conidia, exactly as the potato blight does. 

These conidia disarticulate and fall off easily. If they got into a 
drop of rain, numerous oospores form inside them, which, after 
moving about for a little time, sprout and attack fresh plants. It 
is principally by means of these conidia that the disease spreads. 
They are easily carried away on to any number of new plants, on 
shoes and clothes. Animals, particularly mice, also disseminate 
them, in the same way as hares and partridge help in spreading 
the potato fungus. 

In the interior of diseased plants, after the necessary fecunda- 
tion, new oospores form on the mycelium. These oospores enter 
the soil with the host and poison tho soil for many years. But in 
thick sowings on moist soils the mycelium itself spreads under- 
ground and travels from plant to plant, killing them one after 
another. 

The disease spreads so rapidly, that beds of young beech strewn 
with the conidia, or after contact with infected plants, require from 
8 to 14 days only to be completely destroyed. 

* ** ZeitBohriit fur daa Forst und Jagdweaen." Berlin, 1875, pages 117-123. 
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FORESTRY IN HUNGARY. 

CHAPTER L --<^ oontinued ). 

(^Continued from page 547, VoL XIV.) 

Working Plans, Produce, and Sales. 

All the forests included in Class (A.) {see page 531, Vol. XIV.), 
being under the provisions of section 17 of the Forest Law, must, 
as before stated, be managed in accordance with the provisions of a 
working plan approved by the Minister of Agriculture. A period 
of five years, which expired on the 14th June, 1884, was allowed 
for the submission of proposals on this subject ; but up to that date 
very few plans had been submitted, and most of the proprietors have 
had to iisk for the extension of three years, which can legally be 
granted when sufficient cause is shown. In as many as possible of 
these cases, however, the Minister of Agriculture has, in the man- 
ner prescribed by the law, approved of temporary plans to regu- 
late work for the next few years. These plans have been prepared 
by the Inspectors from data furnished by the proprietors. 

The regular working plan consists of three parts — 

1. A slateinent of ilie present condition of the falsest. This gives 
all information, relative both to the forest itself and to its surround- 
ings, which is likely to influence the management — such as its 
situ atioTi, its owner, the rights of other persons in it ; the wood 
ffifirUets and export lines ; the number of managers, guards, and 
workmen employed ; the previous system of working, the results 
of survey, and valuation of the growing stock. 

2. The use to which the forest is to he devoted. This must be 
determined on the assumption that it is to give a constant annual 
yield for ever ; but, subject to this condition, the wishes of the 
proprietor must bo considered. 

3. Management and yield. This part of the working plan deals 

with the species to be cultivated, the system of management to be 
adopted, the revolution, manner of regeneration, and division into 
blocks and compartments, as well as the working out of the pro- 
duce, and such like matters. The law lays down that the revolu- 
tion for high forest cannot be less than 60 years, and for simple 
coppice less than ten years. The annual cuttings are always to be 
determined by area, not by a consideration of the cubic contents 
of the stock and the rate of growth. All quantities of wood are 
to be expressed in cubic metres. The smallest scale permissible 
for the working map is x¥?!irou. inches to the* mile. For 

small forests, not adapted to regular treatment, more simple work- 
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ing plans may be ftramed. For Forests of Protection, the Minis- 
ter of Agriculture determines the system of working ; but there 
can be no clearing, clean-felling, nor collection of dead leaves, 
grass, or herbs within them ; and, generally speaking, they are 
closed against grazing. 

In the State forest service, the Working Plans Branch is entirely 
separate from the ordinary Branch. In each Conservatorship 
there is a Working Plans’ officer, with the necessary staff, who is 
immediately subordinaie to the Director-General, from whom alone 
ho receives instructions ; but he is attached to the Conservator, and 
is obliged to furnish him, from time to time, with such information 
as he may require. The special Branch undertakes all valuations, 
surveys, maps, and working plans ; it prepares all temporary plans 
and rules, and takes cognisance of all deviations from them or from 
the regular working plan ; it is consulted when the alienation of 
any forest land is proposed, whether in commutation of rights or 
otherwise. 

When a working plan is to bo made, a draft of the proposals, 
drawn up on the lines above indicated, is submitted to a Com- 
mittee of five members, consisting of the Conservator, the next 
senior Forest officer, the Divisional officer, the officer in charge of 
the adjacent Division, and the Working Plans’ officer. All other 
officers and all guards who may be in the jjlace where the Committee 
sits, are present, but they hdve not the power to vote. The report 
of the Committee, which includes all dissentient opinions, is sub- 
mitted to the Director-General, who returns it after approval, in 
order that the details of the proposed plan may be worked out. 
When this has been done, the Committee again assembles, and 
having farther discussed the details, re-submits the report to the 
Director-General. From his office, the working plan is returned 
to the Administrative Committee of the Department, to be exam- 
ined in accordance with the Forest Law ; and, after a further 
examination by the Inspector, it is finally approved, and its pro- 
visions are carried out. During 1886, 44 superior officers, 20 
temporary employia, who were passed students of the Forest aca^ 
demy, and a staff of chain-men, flag-men, and labourers, were 
engaged in the work. The expenditure, in addition to salaries 
and allowances, was £3,989. 

In the case of the communal and other forests under Bection 
17 of the law, the working plan must pass through the hands of 
the Inspector, and after discussion by the Administrative Forest 
Committed of the Department, must be submitted to the Minister 
of Agriculture, by whom, on the report of the Director-General 
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of Forests, it is approved. All working plane must be revbed 
periodically. 

The following statement, which does not include the provinces 
of Croatia and Slavonia, shows the progress made, up to the end of 
1884, in the preparation of working plans 

Square miles. 

Regular working plans upproved, ... ••• 895 

Temporary ,, „ ••• ••• 4,746 

Felling stopped pending the approval of working plans, 1 ,462 


Total, ... 6,608 

This represents rather more than 22 per cent, of the forests in 
Hungary alone. The areas sot forth above are owned as foUows, 
viz . : — 

Proportion to 
the total area 
of each class. 


By the State,... ... ... 254 

By Communes and t institn- 

tions, ... ... ••• 6,344 

By private proprietors (Forests of 
Protection), ... ... 5 


6*61 

> 88^3 per cent. 
41-5 J 


The small proportion of the State forests which has been dealt 
with is remarkable. It is, however, expected that the entire work 
in them will be oorapletod within the next twelve years. 

The mean annual yield of the Hungarian forests in wood, in- 
cluding that cut as thinnings, is as follows, viz . : — 

Cubic feet 


From high forest, ... 

„ „ coppice, 

„ coppice with standards. 


753,001,177 = 46^ per acre. 
244,722,038 = 38 „ 

2,267,367 = 56 „ 


Total, ... 999,990,582 

This is equivalent to G3i cubic feet per head of the population. 
The working plans approved to the end of 1 884 show the annual 
yield as 942,G05,282 cubic feet, the surface to he cut over each 
year being 396,952 acres. These figures give 2,370 cubic feet per 
acre cut over, and 59 cubic feet as tne annual yield per acre of the 
whole forest area. 

It is said that the proportion of timber and firewood obtained 
from the three principal groups of species is as follows, viz . : — 

Timber. Firewood and charcoal. 

Oftk, ... ... 25-40 per cent. 60-75 per cent. 

Beech and other broad- 
leaved species, ... 8-15 „ 85-97 „ 

Conifers, ... ... 70-85 „ 15-80 „ 



FORBBTBT IN RUNOART; 




In the State forests, the mean area clean-felled during the three 
years from 1882 to 1884 was 22,981 acres, and the produce was— 

Cable feet. 

Timber, ••• ••• ••• 82,664,860 

Firewood and charcoal, ... ... 58,163,882 

ToUl, ... 85,828,742 

with 8,200 tons of bark. 

The mean imports and exports of forest produce during the 
three years from 1882 to 1884 were as follows, viz, 

Tods. Value. 

Imports, ... ••• ... 139,666 £450,647 

Exports, ... ... ... 618,182 2,165,864 

Exports exceeded imports bj ... 478,516 £1,715,217 

The figures do not include considerable imports of wood from 
the Austrian provinces of Galicia, Carniola, and Styria ; so that 
the excess of exports over imports is not really so great as it would 
appear to be from the above statement. 96 per cent, of the record- 
ed imports and 42 per cent, of the recorded exports are transac- 
tions with Austria. Sawn deal and oak timber is exported to 
Germany, France, Holland, and Belgium, and large quantities of 
cask staves have been sent to France ; but as the custoinsHiuty in 
Germany has been raised during the last few years, the exports to 
that country have considerably diminished. The present rate of 
export, which, however, bears a very small ])roportion to the tim- 
ber annually imported by the other European States, cannot be 
maintained much longer, and it is indeed already beginning to 
fall off. The supply of cask staves sent to France from Slavonia 
will certainly be greatly diminished within the next ten or fifteen 
years. It is a noteworthy fact that the principal timber-export- 
ing countries of Europe, Russia and Sweden, are, like Hungaryi 
commencing to reduce the quantity of wood annually exported for 
sale beyond their frontiers. 

The purchase and sale of wood forms an important branch of 
Hungarian commerce. There are in the kingdom 499 dealers in 
timber, 1,601 in firewood, 25 in tanning bark, 221 in charcoal, 
and 86,798 carpenters, Cartwrights, caskmakers, turners, parquet 
makers, and others. The sixty principal wood merchants have an 
average capital of over £8,000, some of them having as much as 
£80,000 ; eighty others have an average capital of £4,000. Some 
of these dealers buy the trees standing in the forest, (which is the 
system most frequently followed, though it is considered to be 
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prejudicial to regeneration,) and cut them up into logs. Others 
buy the logs, and convert them into boards and scantlings, which 
they dispose of, generally to a lower class of dealers with small cap- 
ital ; and these retail them to the consumers. Although the saloj 
of timber standing in the forest is largely practised, a considerable 
proportion of the produce of State forests is sold in dep6ts, to 
which it is taken either by departmental agency or through a con- 
tractor ; and it is there sold, ordinarily by auction, but sometimes 
by private contract, to one or more of the principal merchants, who 
pay for it at first-class or second-class rates, according. >8 the depot 
is within or beyond 12 kilometres, or 1 \ miles, from a certain point 
fixed upon for this purpose in each district. 

The railways require millions of sleepers a year ; and, toge- 
ther with the Danube Steam Navigation Company, use wood to the 
amount of nearly 21 million cubic feet. There are 2,533 mines, 
smelting furnaces, and manufactories consuming wood, which 
among them take annually about — 

4.270.000 bushels of charcoal. 

14,772,000 cubic feet of firewood. 

2.971.000 „ mine props. 

1.230.000 „ scantlings. 

124,000 „ planks. 

The annual export of coal is 2,332,000 tons, and the moan im- 
ports and exports of coal and coke, during the three years from 
1882 to 1884, have been — 



Tons. 

Valoe. 

Imports, 

... 370,715 

£313,069 

Exports, 

... 75,523 

26,904 

Imports in excess, 

... 295,192 

£286,165 


The manufacture of iron, which is very largely developed in 
Hungary, consumes large quantities of w^ood in the form of char- 
coal. On an average, 157,000 tons of iron are manufactured 
annually ; and 50 million cubic feet of wood are consumed by the 
smelting furnaces.*^ The moan imports and exports of iron, during 
the three years from 1882 to 1884, were as follows : — 



Tons. 

Valoe. 

Imports, ... ••• 

105,008 

£1,580,500 

Exports, 

46,408 

468,320 

Imports in excess ... 

58,600 

£1,112,180 


E 
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There are 1,470 saw-mills, viz , - 

ThonsaDd eabie 
feet of timber. 

179 Steam mills, working 820 frames, each 

of which can cut up annually, ... 140 to 175 ^ 

69 Water mills, large, ditto 108 ditto, 70 „ 106 

1,242 „ „ small, ditto 1,242 ditto, 14 „ 18 

These mills are together able to cut up annually more than 88 
million cubic feet of deal, or from 50 to 60 per cent, of that 
quantity of hard wood. 

The rates obtained in 1884 for building timber, sold standing in 
the State forests, were as follows, viz , : — 

Penee per cobic foot 


Oak, 


itbove 131 iuebea 
diameter. 

.. 8 1 

Below 13| inebaa 
diameter. 

2 8 

Beech, ... 

• •• 

... 1-5 

1-3 

Ash, Maple, Elm, 

• e# 

... 2-9 

2-3 

Spruce, 

• •• 

... 1*8 

1*5 

Silver fir, ««• 


... 1-8 

1-5 

Larch, ... 

••• 

.. 8-4 

2*4 

Scots’ pine, .«• 

• •• 

... 2-9 

2*2 


The average rate for timW of this class was therefore about 2*2rf. 
per cubic foot, and al>out 8s. 10(/. per load of .50 cubic feet, which 
is an extremely low rate in coiiipari^ion with that obtained for such 
tiinl)er sold from the French forests. Firewood is sold in the 
forest at from one farthing to one half-penny a cubic foot. 

The mean not revenue of the whole of the forests taken together 
is £777,000, or per acre. Tlie actual receipts and expenditure 
for the State forests during 1884 and 1885 were — 

18S4. 1885 

Receipts, ... ... £493,805 £499,754 

Expenditure, ... ... 831,889 831,084 

Surplus. ... £161,916 £168, o70 

The average annual surplus for the four years from 1881 to 
1884 was £180,000, or about 1«. an acre, which is not more ihun 
one-seventh of the surplus |M*r acre realised from the French for- 
ests. But the figures given above do not include cliarges for 
the maintenance of the forest Branch of the Minister of Agricul- 
ture’s office, amounting to £2,992 ; nor do those for 1885 include 
the sum of £14,640 expended on new buildings, and if tldtf be 
added, the surplus of that year is reduced to £150,438. 
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The capital value of the State forests has been calculated on the 
assumption that the mean net revenue of £180,000 represents 2 per 
cent, thereof ; and, thus taken, it amounts to £2,000,000, or about 
£2 10s. per acre as compared with £20 in France. The following 
appear to be some of the principal reasons for this remarkable 
difference, viz :: — the much larger proportion of the total area of 
the country which is occupied by forest (28 as compared with 17 
per cent.), the smaller population (125 as compared with 181) per 
square mile, the loss prosperous condition of the mass of the po- 
pulation, and the rciuotcness and inaccessibility of a largo propor- 
tion of the forests. Those circumstances tend, on the one hand, to 
a comparatively small local consumption ; and on the other, to a 
reduction both in the quantity of produce exported, and in the 
prices which merchants can afford to pay for it to forest pro- 
prietors. 

(7b be continued). 


GOATS AND FORESTS. 

It would be a work of supererogation to inform foresters that, 
after the human Vandal, goats are the worst enemies forests can 
have. Nevertheless, as well atteste'^ instances of the destructiveness 
of goats do not occur at ouce to the Indian forester labouring to 
convince the uncompromising agriculturist of tho necessity of 
keeping those animals out of our bettor forests, we cannot be too 
assiduous in collecting and recording such instances. 

One such instance of very great value to us we obtain from the 
pages of the “ Gardener’s Chronicle. ” 

Several French settlers in Tunis, struck by the mischievous pro- 
pensities of the goat, banished him completely from their estates, 
the result being that what were bushes, that could never get above 
2 or 3 feet in height, have now, in four or Eve years, acquired the 
habit and dimensions of trees. This result is most conspicuous in 
the vast estate of Enfida, near Sousse, belonging to the Franco- 
African Company. The Thuya covers there a very considerable 
area. Formerly this species formed only low bushes ; now, in six 
years, it has attained a height of from 20 to 25 feet. 

FOREST OFFICERS AND THE WARRANT OP 
PRECEDENCE. 

The latest issue uf tho “ Gtu&etie uf India” publishes the foUawing 
Netifioatipu : — 
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Calcuttat the 7th December, 1888. 

** No. 8104. — It is hereby notified for general information that District 
Bnperintendents of Police of the Ist and 2nd grade will take rank in 
the 8rd class of the snpplementary graded list of ciril ofiBces not reserr- 
ed for members of the Corenanted Oiril Serrioe, published with the 
Warrant of Precedence for India in Home Department Notification No. 
2032, dated the Ist NoYomber, 1877, that is to say, in Article 77 of the 
said Warrant.” 

When tho Warrant first camo out in 1877, Forest officers felt 
that they had been snubbed, ns no member of their service who was 
below the class of Conservator, was given any locus standi at all in 
the bureaucracy of India, although 1st grade Executive Engineers, 
with whom 1st grade Deputy Conservators had always ranked, 
found a place in the Warrant. They have hitherto suffered in 
silence, feeling sure that tliose who represent them with the Gov- 
ernment, and who themselves are accorded a rank suitable to the 
dignity of their office, would point out the anomaly and have it 
removed. Tliey have, however, waited in vain. For in the mean- 
while other officers holding no better position than Ist and 2nd 
grade Deputy Conservators, have been ailmitted to tho privilege 
conferred by the Warrant ; and now District Superintendents 
of the 1st and 2nd grades have been granted this privilege. No 
one can deny tjiat a Forest Division constitutes just as import- 
ant a charge as a Police District, and is frequently more exten- 
sive territorially ; and, in respect of emoluments, a 2nd grade 
Deputy Conservator draws as much pay as a 1st grade Police 
Superintendent under the new organisation in the North-Western 
Provinces and Oudh, and as 2nd grade Police Superintendents 
elsewhere. So that to continue to keep senior Deputy Conserva- 
tors out of the Warrant is to make an invidious distinction, found- 
ed neither in justice nor in equity. Those who represent us at 
the seat of Government must not forget that the majority of 
Forest officers can never hope to rise higher than tbo 1st and 
even the 2nd grade of Deputy Conservators, and this not be- 
cause they have not proved their cajmeity for promotion, but be- 
cause the number of higher appointments is so dispro{>ortionatoly 
small. We would, therefore, apiHjal to the Inspector General and 
all Conservators to take up the case of their Department, because 
we feel sure that Government have only to be shown the justice of 
our claim to grant it. And to make the matter more certain, 
why should not Deputy Conservators of tho Ist and 2nd grades, 
who feel the falseness of their position on ceremonious occasions, pe- 
tition their respective Governments ? MuiiAriz-l-JAKGAL. 
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REPORT ON THE NAGPUR EXPERIMENTAL FARM 
IN THE CENTRAL PROVINCES FOR l«!?7-88. 

This is mainly a report of misfortunes and failures. The heavy 
summer rains damaged the kharif crops, especially cotton. The 
wheat was sown and came up under very favourable circumstances, 
but was injured b^ cloudy weather in January and February. 
The linseed crop was greatly ravaged by rust, which entirely 
ruined some fields. A noticeable feature in the disease was its 
capriciousnoss, the extent of its ravages differing very greatly even 
in the case of adjacei.f fields. This is the fourth year in which the 
linseed crop ha.s .-lucf'ssively failed, but no attempt is apparently 
made to study the lifV^-history and requirements of the parasite so 
as to devise some means of combatting it — a work that is peculi- 
arly a part of the business of a model farm. 

A matter that has received much attention during the last three 
years is the use of a crop of hemp, ploughed in gr^n, ai‘ a manure 
for wheat and linseed. The effect of this green soiling depends 
very greatly on the original productiveness of the land. In spoci- 
ally good soil the consequent increase in the outturn per acre may 
attain to a no less figure than 1,200 lbs. I In soil of ordinary 
productiveness, the increase last year, in three experiments, ranged 
from 100 to 200 lbs. per acre. These figures must, however, be 
accepted with reserve, as those quoted at the end of this Review 
show hardly any increase. 

The effect of banking wheat fields, t.e., surrounding them with a 
low wall of earth, still remains to be studied, as the experiments 
hitherto made have been vitiated by the double circumstance that 
the banks were not kept in proper repair and were too weak in 
places, and that the enclosed fields had not been sufficiently level- 
led. The Commissioner of Agriculture, who reviews the Report, 
thinks that the rainfall at Nagpur is not heavy enough to enable 
the farmer to obtain the full benefit which the practice of banking 
can yield. Our own opinion is that the greatest benefit is derived 
in districts of low rainfall, and wo have seen the system yield excel- 
lent results where the annual fall did not exceed 45 inches, where- 
as the average precipitation at Nagpur is 60 inches. 
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The efficiency of different manures has been under investigation 
for several years past. Some of the conclusions drawn by the Su- 
perintendent are certainly premature, being founded on insufficient 
data. The most trustworthy figures seem to bo those given by the 
experiments made in sixteen acre wheat plots, every two of 
which were treated with one and the same kind of manure. The 
average results of four successive years are as follows 


Manure applied per acre. 

Average ovttnrn 
per acre. 

Percentage of 
increase over 
outtvrn of wn- 
mamired plots. 

Grain. 

Straw. 

Grain. 

Straw. 



lbs. 

lbs. 



Saltpetre, 240 lbs., •• 

• • 

1,219 

1,820 

50 

46 

Bon«> dust, 360 lbs., .. 

• • 

991 

1,516 

22 

21 

Saltpetre, 240 lbs., and bone dust 

360 





lbs., .. •• 

Cattle dong, 160 mannds, 

• • 

1,133 

1,848 

40 

48 

• • 

940 

1,560 

16 

25 

Cattle dung, 160 maunds, and bone 

dust, 





360 lbs., .. •• 

• • 

964 

1,385 

19 

11 

Ashes of 1 60 maunds dung, 

• • 

1,000 

1,516 

24 

21 

Crop of hemp ploughed in green, 

• • 

833’ 

1,252 

3 

• • 

No manure, • • # • . 

•• 

811| 

1,250 

• • 

• • 


The preceding figures would lead to the very unexpected conclu- 
sion that saltpetre alone is more effective than the same quantity 
of saltpetre with bone dust added I We must await further proof 
before we can accept such a conclusion. Again we are forced to 
believe that bone dust alon^ gives better results than the same quan- 
tity of bone dust with farmyard manure in addition. As regards 
the last manure used alone, the Su])erintendent himself says that 
the results obtained are '‘discrepant.” If we admit that the weigh- 
ments were in every instance perfectly accurate, and that the exper- 
iments were otherwise properly carried out, there is only one in- 
ference, and that is, that the total quantity of manure put into the 
ground, when two kinds were used, was so excessive that the water 
in the soil had too much solid matter in solution for endosmotic 
action to go on unchecked from the soil into the plants. It is also 
possible that the quantity of farmyard manure used by itself was ex- 
cessive, and that a smaller quantity would be found more efficacious. 
The discrepancies in the results obtained with it may also be ex- 
plained by the hypothesis of retarded eudosmose. The density of 
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the moistnre in contact with the absorbing portions of the roots 
must obviously vary with the quantity of water in the soil, and if 
the soluble matters in the manure are very abundant, an excessive 
density must be soon reached, unless the soil is constantly and freely 
watered. The reader will refer with profit to the first portion of 
Hartig’s Article on Boot Parasites, a translation of which appears 
in this number of the Indian Forester.” 

THE FOREST DEPARTMENT IN MYSORE. 

The Mysore State has set the lead to the rest of India In adopt- 
ing constitutional government by convening annually an assembly 
of representatives, who, after listening to an account of the admi- 
nistrative results of the preceding year, are required to draw the 
attention of the Government to any local wants that still remain 
to be provided for, or to suggest any improvements they may 
desire to be made in the administration. Thus in October last 
the Dewan, at the command of H. H. the Maharaja, communicated 
the results of the administration of the Province during 1887-88. 
We are concerned only with that portion of tho address which 
relates to forests. 

The total revenue of the State was Rs. 1,29,76,000, of which 
Land Revenue furnished ils. 85,14,000, and Excisj^Rs. 14,95,000> 
Forests coming third with Rs. 10,08,000. The importance of its 
forest administration to this model State is thus patent, and the 
officers of the State are quite alive to it. 

The Dewan expressed his complete satisfaction at tho results 
obtained in tho Forest Department. 

“During the past year, several State forests were extended, and a 
large number of valuable jungle tracts, in varying stages of denudation, 
were brought under proper conservancy. 

“ Fuel supply threatens to be the great problem of the future. Tlie 
railway extension to Harihar, the advancing Kolar Gold industry, the 
Cotton and Woollen Mills at Bangalore, and a rising population with 
expanding oultivation tend to enormously increase the demand for fuel 
and to diminish tho source of its supply. There has thus arisen the 
necessity for carefully conserving as large and as many jungle tracts as 
possible, more especially those in the vicinity of the railway. 

“ The spontaneous growth of timber in forests and of fuel in reserved 
jungle tracts, is being supplemented by plantations on an extensive scale, 
and the Plantation Branch of the Forest Department planted during 
the past year about 4 lakhs of timber trees and 4i lakhs of fuel trees on 
aggregate area of 1,481 acres, or nearly square miles. 
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Besides these regalar plantations by Departmental agency, planta- 
tions of timber, fuel, fruit and sandal trees, hare been started in several 
Taluks under the direction of the Revenue Officers : and the cheap and'' 
efficient system of sowing the seed broadcast upon waste land after a 
thorough ploughing, has, wherever earnestly tried, yielded striking re- 
sults. 

“ Sandalwood has, as usual, continued to yield a large portion of the 
Forest Revenue. Every attention is being given to create and main- 
tain a perpetual supply of this valuable wood. Largo tracts, with a good 
growth of sandalwood, have been formed into sandal preserves, and have 
been brought under a system of protection, while the artificial reproduc- 
tion of the tree is being carried out on a definite system. 

** In thus conserving forests and sandalwood tracts, the State has not 
been unmindful of the necessities of the ryots in the matter of grazing. 
Well aware that a good breed of cattle constitutes the chief wealth and 
prop of an agricultural community, it has conceded in a few cases the 
privilege of grazing in reserved forests, at certain seasons and within 
certain limits, on payment of a small fco. 

“ Elephants are becoming troublesome, and do great damage to crops, 
an() it has been decided to organize regular annual khedda operations.’* 


THE CAPE OF GOOD HOPE FOREST ACT. 

The Capo of G#od Hopo Parliament promulgated a Forest Act on 
the 14th August, 1888. This Act, it is evident, has to some extent 
been copied from the several Acts in force in India ; and it may 
serve as a hint to our Indian Legislature to take good hoed and 
keep their own Acts in the best order, since their influence and use- 
fulness may extend beyond the regions for which they are imme- 
diately enacted. 

On reading the Cape Act, wo are at once reminded that we are 
in a new sphere, by observing the list of “reserved trees,” all of 
which are new to the Indian student. Among tliein wo observe 
the beautiful and now, we believe, rar(3, tree Leucodendron argen^ 
ieuniy whose beautiful white twigs, leaves and cones were seen in 
the Colonial Exhibition in 1886. The whole branchlet has the 
appearance of being made of frosted silver. Indeed, seeing the 
specimen under glass, it is at first sight difficult to believe that 
some one has not coated the whole with dead silver foil or paint. 
In India too, it was necessary to extend the term “ cattle ” by 
definition to include elephants. At the Cape it has to include 
ostriches I By the way, the definition is not of much use, as 
the word cattle only appears once (Section 11) in the Act at all. 
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It must not bo supposed, however, that the Act makes no provision 
regarding cattle grazing, for it does, as will presently appear. 

Every Forest Act is of course bound among its principal clauses 
to enact those penal provisions which are necessary, owing to the 
peculiar character of forests as a class of estates, and to the 
facility with ‘which they are entered and injured, and the still 
greater facility with which their produce may be misappropriated! 
In this respect the Act, in detail, does not leave much to be 
desired. Indeed the penalties are rather strong. Tr wndemarcat- 
ed forest, for instance, cutting trees, &c., removing forest produce 
(which besides a long list of articles of produce includes “ every~ 
thing growing or contained loithin the forest”), kindling or negli- 
gently leaving alight, a fire in the forest, are the four offences 
recognized, and they be punished with 12 months’ imprison- 
ment, with or without hard labour, with £20 fine, or 6 months’ 
more imprisonment in default, and with ‘ corpora] punishment ’ up 
to 25 “ lashes or cuts " in addition, or as an alternative. This is 
pretty strong. 

In demu rented forests, offences are classed (Sections 19-20) into 
two groups, as in the Burma Act (XIX. of 18^1). The principle 
of classification is not very evident : cutting or injuring any 

tree (why say reserved or other'"' ?) is treated as a major offence, 
while clearing or breaking up land for cultivation is a minor of- 
fence. Probably the latter could be held to mean4and which did 
not bear trees. But then, by definition, the term tree includes bush, 
wattle, &c. There are other details, but this will suffice. The 
punishment for a major offence is 3 years’ imprisonment, £100 
fine, and 36 lashes as before. For a minor offence it is a fine of 
£10 with alternative imprisonment up to 30 days. 

Penalties have, however, to be provided with reference to local 
conditions ; and it may be that with ignorant and ‘‘ thick-skinned ” 
people, a moderate corporal punishment is the most effective, and 
in the end the most merciful, as a preventive. 

But a more serious matter remains behind. Forest law is not 
only concerned with defining and punishing forest offences. It is, 
especially in new countries, concerned with the creation and legal 
constitution of forest estates, and with a settlement of the rights 
or servitudes that exist in the estates. In old settled countries, 
where a cadastral survey has long since given “ a local habitation 
and a name ” to every acre of country — where the whole is like 
a chess-board divided up into separate properties, each with an 
acreage-extent and character accurately known, the forests as a 
class of estates, or a peculiar form of landed property, whether 



84 


THIS OAPK OF GOOD HOPB FOREST ACT, 


belonging to the State, to public bodies and institutions, or to pri* 
vate persons, are already distinguished and ‘ constituted.’ But in 
new countries where the cultivated area is limited, and the popu* 
lation scant, there may be mile upon mile of forest and hillside and 
bush — all of which cannot be wanted, or cannot with ultimate 
economic conditions in view, be kept as ‘ forest.* Here then wo 
require definitely to determine what parts of the country shall form 
the ‘ forest-estates.’ We do not always know that. Certain areas, 
from their valuable contents, or their position at the head-waters 
of streams, and catchment basins, and so forth, are at once marked 
for preservation beyond any question. Others are not so ; by the 
advent of a railway, the development of particular forms of agri- 
cultural cultivation, and other economic events, different conditions 
may arise, and then the forest will be given up. 

In such cases what is needed is at least to protect the areas 
from wanton and needless injury till their destination becomes 
evident. It is not necessary in such cases to interfere with or even 
to define the few and occasional rights or servitudes that exist, be- 
cause it is not necessary to restrict them. 

If such rights are numerous, then that shows at once, that the 
forest must be perm*anently required, if for no other purpose, with 
the very object of having a continuous supj)ly of material for the 
right-holders. In that case the forest must be made sure, and the 
rights ‘ settledf If they are not numerous, then their exercise can 
do no harm, with reference to the special object of the temporary 
conservation. 

All this was recognized — (though we admit not in the best 
possible form) in Chapter IV. of our own Act, as it was first drafted. 
Unfortunately by the insistence of certain oj)pononts, the draft was 
altered, and then argued in Council to be nuiant as creating a sort 
of permanent forest which would got on very well without either 
regular settlement or definite management ! Thus in India we have 
not yet come out of the fog in this matter, and wo regret to see that 
the Cape Act does not deal clearly and logically with it either. 

Wherever a forest is permanently required, the first thing to do, 
is to ascertain what servitudes and rights of all kinds exist in it ; 
and having made full and fair provision for their exercise, or for 
their gradual extinction by fair compensation and equivalent, to 
prevent the growth of fresh rights. This last duty is a para- 
mount one, because of our responsibility to enjoy the forest only 
as usufructuaries, handing on the estate — the thing itself, in un- 
diminished productivity to our successors. If we neglect to pre- 
vent the further growth of rights^ wo do no one any good, but we 
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inflict a seriotis trouble on our successors ; for should the expan- 
sion of communities, villages or institutions in the future, make it 
desirable to give them forest rights, there is nothing to prevent 
the authorities of the time making a grant, or issuing such ‘ license’ 
for a term of years as may be useful. But if we carelessly or in 
mistaken benfcvolence let rights grow up, the end, in all probabi- 
lity, will be, that a generation or two hence, the forest will become 
unproductive and barren from over-use, or, its entire produce bo 
swallowed up by right-holders, who have now become' very numer- 
ous ; and — be this well marked — while the loss to the public is 
complete, the gain or convenience to the right-holders, by reason 
of the excessive smallness of the subdivided fraction that each 
can command, is very small indeed. 

That only a part of these necessary considerations have come 
under the notice of the Cape Parliament is obvious from a perusal 
of their Forest Act, 1888.” It is true that we outsiders do not 
understand the local conditions of landed-property very sufficiently, 
and that therefore the provisions may practically be less imperfect 
than they appear. 

The first provision is that C'rown foresi ” shall consist ” (our 
readers will take what English they can get in this Act and be 
thankful for it I) of demarcated and undemarcated forest.” Noth- 
ing is, however, said of how undemarcated forest is known as such. 

Nothing moreover is said about the settlement and record of 
rights, of future growth of rights, of power to compensate or 
expropriate in certain cases. 

It is required that a temporary system of pillars having been 
erected, a plan of the (to be) demarcated forest should be exhibited 
in the office of the Civil Commissioner, and for three months a no- 
tice is to be published — once in each month — in the Gazette and in 
a newspaper. Any servitude-holder must then take his own action 
by api)lying to a ‘ court of competent jurisdiction ’ (whatever that 
may be) during these three months (if ho only sees the last notice, 
perhaps a short time before the expiry of the period, there is no 
help for it, so the Act is worded). 

The Court, it can be inferred (but only inferred) from Section 5, 
will, on application, ‘‘ restrain ” the declaration of demarcation, 
and having done so, will proceed to the settlement of the objection. 
We suppose — for the Act is wholly silent — that this involves notice 
to the Crown, and a power to ditennine the nature and extent of 
the rights claimed, and apparently contemplates nothing but either 
disallowing the objection or altering the limits of the proposed 
forest. The vagueness of the Act on this important subject will, 
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we fear, give rise to some trouble in application, unless the demar- 
cated forests are all to bo situated in places where objections are 
likely not to exist. 

No provision of any kind is made for the formal record of rights. 
How will tho Forest officers in future know what rights they have 
to allow and provide for in their management scheme ? 

In Section however, the Act appears to recognize tho princi- 
ple of the French law, that “ I’oxercis des droits pourra toujours 
etre r(^duit selon Tetat et la possibilitc des forets.” Where there is 
a servitude on any (hown forest (whether demarcated or not), and 
whether defined or recognized by order under Section 5 or not, 
the (Jommissioner may make rules “ to regulate the use of the pas- 
turage, trees or forest produce.” 

Grazing is here dealt with — (1), It may he “ temporarily inter- 
dicted over specified areas in order to prc^serve the young trees 
growing on such areas ” — so that it could not be interdicted on a 
br.re place to enable sowing or planting to be done, or seed to 
fall naturally and fill up the blank. (2), Rules may provide an 
“ annual succession of areas ” over which pasturage may bo exor- 
cised. To find out the penalty — if any — which attsiches to for tho 
breach of these regulations, a voyage of discovery has to be taken 
through the sections generally. 

In tho first place, at the Te<jvesi of the owner ^ a private or a Muni- 
cipal forest may bo brought under th(^ Act. This is excellent ; hut 
when it is done the regulations in Hection 5 will apparently not 
apply except (Section d) regulations regarding the felling of cer- 
tain kinds of trees in due season only,” and then a fine of £20 
will be incurred in the case of a breach. In undemarcated forest 
the breach of regulations regarding cutting of trees and removing 
produce, only, is punishable (see Section Ifi). In demarcated for- 
est (by Section 19) apparently, the grazing rules would also bo 
enforced — in a round-about way — because by clause c of Section 
20, ‘‘ trespassing wilfully in forests closed to trespassers ” (sfe) is 
an offence : and it may be supposed that if a person drives cattle 
into a place closed to protect the young growth, or where the rule 
for “annual succession ol' areas” does not contemplate grazing — 
that would be trespassing. 

It is sufficient here to notice once for all, that throughout the 
Act, the frightful English, and tho bad drafting are most discredit- 
able to the authors of the Act. Possibly Magistrates interpret at 
the Capo by a general sense of what the Act means, and not by 
what it says ; otherwise they will often have not a little difficulty 
in knowing what to do. The drafter scorns to have forgotten all 
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about his definitions when writing the sections, and the langnage 
he employs hahitnally reminds us of our dear friend the author of 
the immortal Life of Mookerjee '^ — or the less famous writer of 
“ English as she is spohe.'^^ Here are a few choice phrases — taken 
at random — 

“ Any pcTrson, who however lawful it may otherwise ho, sets 
fire,^’ &c. 

“ In all cases of cutting, injuring or removal of trees 

* ; of cattle trespass ; or in any other way wlia I soever, wh(^ro- 
by any Crown ion*st is damaged or injured,” ^c. 

‘‘ Whenever a person, without authority, squats, resides, builds 
a hut,” &c. 

“ Forest cultivators are given temporary cultivation-permits for 
re-foresting.” 

Here is a neat definition of an “ accomplice ” — 

(Section .S6). Aii) person hhall he an accomplice in a forest 
offence, and hab]( to the sam(' punishment as the perpetrator 
or perpot valors of a forest offence : — (^z), w'ho by gifts, promises, 
threats, abuse ol* auMiority or power, machinations or culpable 
design, shall have instigated or compelhd a forest offence.” 

Forest offence, by the way, is defined to moan any contraven- 
tion of any provision of the Ac< or any regulation or rule made 
thereunder. But, it (fortunately) appears, that no penalty is pro- 
vided for the breach of quite a number of contraventions ; in short 
many “ forest offences ” are not punishable at all. 

Though there arc serious difficulties — and quite unnecessary 
ones — in the law regarding demarcation, settlement and record of 
rights, and in the matter of penalties, the Act is fortunately quite 
clear about all sorts of negligence with fire both inside and in the 
vicinity of the forest. And this is very valuable. A person, for 
instance, who proposes to set fire to material in the open, any- 
where near a forest, must give notice of his intention to a Forest or 
Police officer. The provision of Section 18 is also probably locally 
intelligible, though wo at a distance, can only make a guess that it 
means that Forest officers may insist on surrounding public grazing 
grounds by fire-paths, and may burn “ dangerous grass ” ‘‘ as may 
be necessary, within a reasonable distance, for the preservation 
from fire of any forest ” (public or private). 

On the subject of State interference with private forests, the 
Act, though not at all shy of dealing with private rights, does so 
in an awkward and quite unsystematic manner. But one very 
good provision is worthy of note by Indian Students, viz,^ Section 
38, which provides that all forest owners within 5 miles of a de- 



88 


THE CAPE OF GOOD HOPE POREflT ACT# 


marcated Crown forest mnst register and use private marks, so that 
the produce of their forests can at once be distinguished from that 
of the State forest. And if they persist in exporting unmarked 
timber (^unstamped,’ the Act funnily enough, calls it) without 
permission of a Forest officer, the load may be seized and detained 
till its origin is accounted for ; and no damages can be claimed for 
the dqtention, even though in the end it should turn out that the 
wood was neither stolon nor being otherwise improperly transport- 
ed. The legal presumption will be that the unmarked timber is 
Crown property till the claimant proves otherwise. 

Connected with interference with private forest is also the sub- 
ject of constituting permanent forest in localities whore there is 
special need. 

Two Sections appear to relate to this — Sections 7 and 14. In 
the former surveyors of Crown lands (about to be sold) are to 
bring to notice the existence of forest, or what was once forest, as 
well as certain dangerous features, sand-hills, &c. In Section 14, 
the Governor is empowered to regulate breaking up of land, fell- 
ing of trees, &c., and “ the manner in which pastunage shall be used,*' 
as well as the firing of vegetation, in either public or private forests, 
under certain conditions of necessity, which are enumerated as — 

(a). Maintenance of a water-supply in springs, rhrers, dams 
and tanks. 

(h). For the protection of roads, &c. 

(c). For the preservation of public health. 

Nothing is said about prevemting the formation of torrents and 
ravines, and the dangerous erosion of soil on denuded hillsides, and 
the deposit of injurious material, stones, &c., on lower-lying estates. 

Forest officers arc all invested, ex-officio^ with powers of a police 
constable : and may receive certain fines, called mileage and tres- 
pass money {cfer Sec. 67 of our Act). Conservators and officers 
duly authorized by them may appear in the Court of any llesident 
Magistrate to prosecute forest cases. 

We have now gone through the chief provisions of the Act. To 
summarize briefly our criticism, wo may say that there are many 
defects of omission in minor matters, but allowing for all this, the 
law is substantially on the right lines, and gives in a great measure 
what are among the most essential of the powers needed for effici- 
ent forest administration. The serious defects are the want of pro- 
per record and settlement of servitudes, and a prohibition of their 
future growth. When this Act comes to a new edition, in the 
form of an amending Act, lot us hope that the subject matter will 
be entirely ro-arranged, and the language improved. 
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Rbtibembnt of Dr. Schlich. — A satisfactory arrangement has 
at last been arrived at, by which Dr. Schlich’s f^orvices have been 
permanently secured for the Forestry Class at C' oper’s Hill Col- 
lege. Dr. Schlich was deputed only four years ago to organise a 
course of training in England to replace the old systc'ni, under 
which candidates for service in India were sent for instruction to 
the Forest School at Nancy, and two batches of officers trained 
under the new system have already arrived in the country. The 
severance of his connection with Cooper’s Hill before he had time 
to complete the work of organising his Department of the College 
would have been public calamity. Government recognised this 
from the outset, hui the unfavourable rules in force for the retire- 
ment of Forest officers were an insurmountable bar to Dr. ’Sclilich’s 
continued absence from India. The Socrotary of State has now, 
however, seen the necessity of granting him a special pension. 

Forests and Rainfall.— We printed in our issue for January 
1888 an extract from a Report by Mr. H. Blanford establishing 
the marked favourable influence of forests on the rainfall. We are 
sorry to have to record that the figures used by Mr. Blanford are 
now proved to have been untrustworthy. Mr, Eliot, his locum 
tmensy writes as follows in the “ Report on the Administration of 
the Meteorological Department of the Government of India in 
1887-88 ” >— 

Mr. Blanford some time ago took up the question of the influence of 
forests on rainfall, and found apparently very strong evidence in the 
rainfall statistics of the Central Provinces. The results of his in- 
vestigations were given in the last Administration Report (pages 12 and 
13 of the Report for 1686-87). If the rainfall returns of that province 
for the past 20 years could have been accepted as true, they would have 
established most conclusively that the extension of forests had been 
accompanied by a marked increase in the average rainfall of the forest 
districts, and that these changes stood probably in the relation of cause 
and effect. The conclusion, if fully established, would have been of 
great importance. Mr. Blanford, in order to assure himself of the value 
of the rainfall returns he employed in the discussion of the Central 
ProvinoeB, wrote to the Chief Commissioner on the subject. The follow- 
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ing is an extract from the reply of the Secretary to the Chief Commis- 
sioner:— 

“ ‘The Chief Commissioner fears that the records of rainfall registered 
in the Revenue Department of these Provinces for years previous to 
1883 cannot be accepted as altogether reliable. At ten of the stations 
for which you quote figures, the rainfall has been since 1869 registered 
at observatories in the charge of the Medical Department, but the De- 
puty Surgeon-General is unable to state whether the pattern of gauge 
has remained unchanged in those observatories since the year of their 
transfer to bis Department, though it has certainly remained unchanged 
since 1876. As regards the registration effected in the Revenue De- , 
partmont, it is to be remarked that previously to 1887, the instruments 
which were used were either the Rurki rod and float, or the square self- 
registering gauge. In 1877 a number of Symons’ gauges were distri- 
buted, but in 1883 it was found that a considerable proportion of the 
gauges in use were of one or other of the old patterns ; and, moreover 
that registration was frequently effected in a very careless fashion. Since 
that year (1883) matters have been on a more satisfactory footing, but 
the statistics which were previously collected would form an unsafe basis 
fur generalization.’ 

Hence one result of the unsystematic registration of the rainfall in 
the Central Provinces is to postpone the decision of the influence of 
forests on rainfall in that area for another twenty years. It is only one 
of the many cases that occur in the Meteorological Department, and to 
which it is unfortunately more exposed than other Scientific Departments, 
of the wurthlessncss of unsystematic observation.” 

Further on, in the same Report, Mr. Eliot adds — 

“ In conjunction with the Forest Department, the question of the in- 
fluence of forests on rainfall continues to form an object of enquiry. 
Meteorological observations have been taken for the past three years in 
the Ajmere forests, and sanction has been granted to their continuance 
for another two years, when the whole of the observations taken during 
the five years will bc-discusvsed and utilii^ed, to ascertain how far the 
growth of forest influences the meteorological elements of humidity, 
temperature, and rainfall in that part of India.” 

In writing the above Mr. Eliot was apparently not aware that a 
continuous series of meteorological observations had been taken 
during the past four years in the Dehra Diin forests. 

In the following extract from the same Report Mr. Eliot refers 
to the observations recently undertaken in the forests of the Sahd- 
ranpur District. For the reader unacquainted with the Western 
Himalayas, it is necessary to explain that a rao is a watercourse 
issuing from the hills, and having generally a broad shallow bed, 
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which consists mainly of boulders and shingle, and is, therefore, 
quite dry or almost dry, except after a continuous heavy shower. 
Mr. Eliot has not mentioned that in each rao levels are accurately 
taken every year along one and the same line, in order to note the 
changes that may occur in the section of the rao in consequence of 
the fire-conservancy of the entire basin above. 

“ A different method has been introduced in the Saharanpur Forest 
Division during the year. The object aimed at there is to ascertain the 
oifects of fire conservancy on the raos of that Forest Division. Twelve, 
representative raos between the Ganges and Jumna Rivers have been 
selected for purposes of observation by the Inspector General of Forests 
and Conservator of the School Circle, and in each Forest Chowki a 
rain-gauge is suitably placed. Five of them are located in the forest of 
Sakrauda, which is neither closed to grazing nor protected from fire. 
The rainfall measurements will be made by the forest guards, and the 
returns submitted to the Meteorological Department for critical ex- 
amination. These observations will probably give a valuable series of 
data for testing the effect of different forest conditions in modifying the 
amount of rainfall, and hence also probably throw some light on the 
general. question of the influence of afforestation on rainfall.*’ 

Wood for Cricket Bats. — A correspondent writes as follows to 
the “ Civil and Military Gazette — 

** Could any of your readers kindly tell me where wood suitable for 
cricket hats could be procured in the Punjab, or any other part of 
India ? Cheap bats are made of poplar^ and dear ones of willow root 
and Coromandel wood. The bats made in Amritsar, though good imita- 
tions, seem too heavy for general use.” 

Headers of the “ Indian Forester ” could no doubt suggest sever- 
al kinds of indigenous woods. The main requisites are evidently 
lightness and elasticity, combined with toughness, and an even 
ahrinkage so as to obviate warping and splitting. Hence a straight 
oven grain is indispensable. The average weight of the European 
willow wood used is about 33 or 34 lbs. per cubic foot, and there 
is, therefore, no reason why our larger and easily obtained willows, 
such as S. tetraspernuiy daphnoidesy &c., will not answer quite as 
well. Populus euphratica and ciliata will probably be bettor than 
any European poplar. Alnus nitida may also be found service- 
able. Cricket is a game that is rapidly becoming naturalised, and 
there is scarcely a single Anglo- Vernacular School in Upper India 
which does not sport its cricket club. The trade in bats should, 
therefore, very shortly become a large and profitable one. 

The Forest Department and the Timber Supply of Cbvlon. — 
Some tiino ago wo directed attoutiou to the extraordinary fact that 

a 
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notwithstanding the existence of the forest containing good tim- 
ber in many fairly accessible parts of the Island, it was often cheap- 
er for a tea estate to import timber for factories, such as flooring, 
window frames, &c., from London, than to purchase the same 
locally. Not only so, but many factories, to our own knowledge, 
are partly built of Baltic pine, such as Mariawatte, Gallaha, and 
Dewalakande. We have even heard of estates, with timber reserves 
of its own, finding it as cheap — we do not say cheaper in this case — 
to import a considerable portion of its timber requirements from 
home rather than fell, saw, and transport the same to the site of the 
factory. This must, no doubt, have been an extreme case — where 
the forest was very inconveniently situated. But it serves to ex- 
emplify the present position of this question very pointedly. The 
timber in this case cost the proprietor of the estate nothing. All he 
had to do was to pay the cost of sawing and of transport. Obvi- 
ously the most expensive item must have been the latter. So ex- 
pensive was it that the estate might just as well have purchased Nor- 
wegian pine felled from the steep slopes of the mountains of Norway, 
have it trans[)orted to London, and from thence convoyed to Ceylon, 
and so by rail to the estate. It is very evident therefore that our 
newly formed Forest Department, if it is to exercise that influence 
for good it should do, and become remunerative, must take great 
care that its efforts at re-afforestation are confined to places within 
easy access of the railway lino, or else the Department will always 
have to face a heavy deficit. Wo believe it was pointed out to H. 
E. the Governor when at Dewalakande, by Mr. II. K. Rutherford, 
that although there seemingly was a lot of forest in the neighbour- 
hood, no timber fit to build could be found anywhere. Indeed the 
Governor had ocular proof of the fact that, unless timber was stand- 
ing on the estate itself and transport convenient, it paid better to 
import Baltic pine, seeing that the factory floor and the roof of the 
withering sheds at Dewalakande are of that wood. Up country and 
as far inland as Dyagama estate, pine wood is used for these and 
other purposes. Another instance is afforded in the Kalutara dis- 
trict — popularly supposed to contain largo quantities of berm — when 
the proprietors of Glendon find it pays better to import much of 
the timber required to build the factory. It is no use, therefore, 
for the Forest Department to think that they will improve matters 
by conserving forests and planting up waste lands in outlying 
districts, as how^ever good and plentiful the timber ultimately grown 
in such spots may be, its transport to a market is prohibitory. 
Government should plant useful timber trees along all the railway 
lines and roads in the colony, and on any lands they may possess 
in contiguity thereto, but a protest should be entered against the 
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squandering of public money for the upkeep of a Forest Depart- 
ment whose labours are not likely to benefit us, or any future 
generations, as far as we can see, if it confine its attention to the 
wides of Ceylon. 

The import of timber into the island is growing rapidly, as the 
following figures taken from the Blue Book testify ; — 

Timber imports. Value. 

Ks. 

1885 , ... ... ... ... ... 21,160 

1886 , ... ... ... ... ... 15,408 

1887 , ... ... ... ... 99,406 

Of course, a largo proportion of this is teak from llangoon, but wo 
find its. 94,450 in 1887 credited to British India, and only Rs. 888 
to imports from the United Kingdom. Surely this must bo duo 
to some error, or else European timber must come via the coast. 
Very much more than Rs. 888 worth of timber was imported into 
the Island during 1887, we feel persuaded, and we must make en- 
quiries into this matter. 

We wish to bring the above facts very pointedly to the attention 
of Colonel Clarke, whom we credit with an earnest desire to make 
the Forest Department of real service to the colony. There is no 
shutting one’s eyes to their significance. It may be very much to 
be deplored that largo tracts of country onco covered with heavy and 
valuable forests, have since been denuded of their leafy covering, 
but it is clear that if attempts bo made at re-affbrestation on vast 
tracts of country, or in places^ whcTfi* HP transport faciliti es exi st, 
the venture cannot hope to bo successful financially. In India, 
where the Forest Department brings in an annual revenue to the 
Government, the greatest care is exorcised in this respect, and no 
attempt at conserving forests, which would be valueless to the^ 
public and provide no source of f Tn 
country, where valuable forests somotiinos lie — as in the Eastern 
province — in close proximity to the coast, it is of course right that 
strict conservancy should for a time take the place of tho ruthless 
waste and theft of valuable timber which has been going on for 
decades. But tho greatest caro should be exercised in selecting for 
conservancy or replanting such spots as are P flsiiy^^Pgssibl^ other- 
wise all the expenditure will be in vaTnTT-Vansport from one part 
of this colony to another, even of a few miles, is so expensive, that 
the existence of fine forest in the North-Western Provinces is of no 
advantage to any one. T he few m i les o f carnaggi^fe^an „ estaljQ is .. 
more costly than 7^000 bl'”over-sea conveyance, and nothing 

wiH overcome this fact. Of course the costly cabinet woods for 
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which the forests of Ceylon have long been famotis stand on an- 
other footing. We are referring chiefly to timber for building 
purposes, which, to be of use and to have a marketable value, must 
be very easily accessible. Along the route of the railway, Govern- 
ment have numerous blocks of land admirably suited for the growth 
of useful timber trees of all kinds, whilst a belt on either side of 
the line might very easily bo devoted to this purpose, wherever a 
Government reserve existed. If these wore taken in hand we 
should feel that the Forest Department wore really doing some- 
thing to maintain a local supply of building wood, but, as it is, we 
do not anticipate any great results from the conservation of semi- 
denuded forests in inaccessible localities. The only conservancy of 
forest that we have seen is on that tract of land which lies between 
Nanuoya and Nuwara Ellya. To our unscientific eye^it looks 
in its effect rather destructive than otherwise. This forest Ims long 
since been denuded of all good timlier to provide firewood for the 
railway. What remains are the younger trees, and the Forest 
Department erroneously think that in process of time the land will 
re-aftbrest itself. In a few years^ time we should not be surprised 
to find that the thick jungle left had disappeared altogether. The 
sweeping winds are now making short work of the young trees 
wherever they have been deprived of the shelter of the larger trees. 
Instead of the lovely drive through forest-clad hills to our sani- 
tarium which we now enjoy, wo shall in a few years, very probably, 
see nothing but a ghastly hillside of cbeddi with gaunt and ghastly 
tree-trunks proclaiming the ruthless destruction involved in the 
present so-called system of conservation. AVe liave not space to- 
day to pursue this subject further, but wo have said sufficient to 
direct the attention of the public, and, wo hope, the head of the 
Forest Department, to this matter . — Times of Ceylon, 


Too GOOD TO BE TRUE. — The Timber Trades Journal ” says : — 
AVe have just seen an ingenious tool called the Now Patent Fold- 
ing Sawing Machine. It is an American invention for cross-cut- 
ting logs and triios, and folds u[> complete as a pocket knife, and 
one man can carry it on his shoulder, saw down his timber alone, 
and cut it up into logs or balks. It saws down a tree anywhere 
from 4 inches to 27^ inches from the ground. A man can take 
the machine from his shoulder, unfold it, change it to sawing on 
a hill-side, fold it up, and place it on his shoulder again, and per- 
form the whole operation in less than one minute. The machine 
stands steady and works on any ground where two men can stand 
to run a cross-cut saw. 
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Dr. william SCHLICH. 

In our last montli’s issue wo had just timo enough, as wo wero 
going to press, to inform our readers of tho retirement of Dr. 
Schlich. His resignation took effect from tho first day of this 
year. 

Our late Inspector General was for more than 15 years too 
prominent a figure in Indian forest politics for his final retirement 
from our midst to pass unnoticod, although during the past four 
years, while he has been labouring in our interests at Cooper’s 
Hill, we have become so completely accustomed to the rule of his 
genial successor. 

William Schlich came to us 22 years ago from the State of 
ilesse-Darmstadt. Ho studied at Giessen under the immortal 
Ileyer, whovse favourite pupil he was. Hoyer, than whom no 
more successful teacher of Forest Economy has ever lived, fore- 
told his pupil’s future distinguished career, and singled him out 
from among all the thousands who had sat at his feet, as his 
successor in the professorial chair, which had been rendered fa- 
mous during half a century by tho eminent father and his no less 
eminent son. And there is no doubt that if India and the British 
Empire had not secured the benefit of his services. Dr. Schlich 
would now be presiding at Giessen, forming new generations of 
German foresters. What was Germany’s loss was our gain, and 
therefore also the world’s gain. 

On the completion of his career at Giessen, the youthful Schlich 
passed such a brilliant examination, that on its results alone he was 
able at once to claim the degree of Ph. D. We need hardly say 
that the Doctor’s degree is the only distinction conferred by tho 
German Universities, and can be gained only by those who have 
carried out some original research, and have written an approved 

H 
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thesis on it. Here wo cannot help pausing by the way to remark 
how different an academic position forest science holds in India 
and in Germany, the foremost scientific country of the world. 
Hero in India, with a solitary exception which only proves the 
rule, no Forest Officer has yet been deemed worthy of a seat in the 
Senates of the local Universities, although wo have only to rim 
down the list of Fellows of any of those Universities to read the 
names of numerous person^ whose solo title to figure therein is 
either success iu business or the mere accid(mt of birth. There in 
Germany, forestry is a brancdi of University learning as important 
and respected as aImo»it any other, and the only degree, viz,, that 
of Doctor, which the educational system of that countiy allows, 
may ho gained for excellence in Forest Science. 

At the ago of 27, Dr. Schlich, with our present Inspector Gen- 
eral, was selected by Dr., now Sir, Dietrich Brandis to come out 
to India. By this time ho had already completed his probation in 
tho Forest Department of his Stat(‘, and had bocoino a finished 
forester. And not only this, but he had even nuide his first essays 
in tho field of forest literature, and had at that early ago acquired 
for himself a high reputation on the Continent. Thus he came to 
this country not a mere raw incxpericMKavl griff, but an acknow- 
ledged master of his proffj'^sion, and pos>e<-«ing an intimate practi- 
cal acquaintance with the working and organization of the finest 
Forest Department in the world. 

He joined in Burma in tlie beginning of 1867 as an Assistiint 
Conservator, but was promoted to J leputy Conservator in the shor^ 
space of six mouths. He worked with such success that he con- 
stantly earned the highest encunhim^ from the Chief Commissioner. 
His great ability and indu'-try soon forced the nisei ves on tho 
notice of the Supremo Government, and when in 1870 the charge 
of the Sind lores ts fell vacant, he was selected from a different 
Presidency and from a remote part of tho Empire to fill it. This 
was- tho first time he was placed in an independent position, and he 
was not long in turning his opportunity to the best account. In 
those days (not so very long ngo, however) tho most crude ideas 
prevailed regarding tlic management and working of forfests, and 
in tho Province of Sind in particular, forest matters were in a 
very deplorable condition indeed. At tho present day, only 22 
years later, it is difficult to conceive that what are now the 
merest common-places of forest conservancy, such as demarcation 
and settlement, a special law, a sustained yield, systematic working, 
&c., were subjects that were either still under discussion or o]>en 
to dispute, and were some of them not oven dreamt of in many 
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parts of tho Empire. Young Sclilich had thus a completely clear 
field for tho exercise of his rare powers of organization, and ho 
took full advantage of his opportunities. In two short years, out 
of chaos and annual deficits ho evolved order and surpluses. 

His exceptional services did not of course pass unnoticed. In- 
deed they met with very early recognition, for towards the end of 
1-872 ho was transferred to a wider sphere of usefulness in Bengal, 
whore matters were perhaps in cv-en a worse plight tliaii they had 
been in Sind. Here in the richest and most popuhuis province of 
the Empire hardly any tiling had yet been done either to preserve 
its forests or to develop its timber resources, such as they were. 
And to intensify the difficulty of the situation tho establishment 
was in a coni[)lote state of demoralisation. The forests, distributed 
over an enormous extern t of country, had to bf3 explored and classi- 
fied, measures for tludr demareatioii and reservation had to be set 
on foot, tho establishment and its work had to be completely re- 
modelled, and the forest finaiicas and accounts had to be set in 
orjer. Dr. Schlieirs oiuirgy and industry, his previous varied 
experience and training, and his great tertility of resource' and 
[lower of initiative (iiuiiiently titted him for this herculean labour. 
Sir Georgij (\*impbell, the terror of all official mediocrities and a 
most uncompromising master to serve, was Lieutenant Governor ; 
but Dr. 8clilich siicc(iO(led at once in gaining bis complete confi- 
dence. The work of exploration was undertaken and prosecuted 
with an energy that no obstacle could daunt, and the early Bengal 
Annual Progress Reports prove how thoroughly it was done. Tho 
charges were all overhauled and recast, and the revenues improved 
and jilaced on a safe basis. Sir George was followed by Sir 
Richard Temple, a ruler who, in tho Central Provinces and Bengal 
and then in Bombay, has done more for forest conservancy than 
any of the other numerous great administrators who have from 
time to time cuntrollovi the destinies of the various provinces of this 
Empire. Under the new chief the difficulty was not to get things 
done, but to prevent them from being done too fast, and without 
that due deliberation so necessary for tho permanency of any 
measure. And it speaks volniiu^s for tho sound judgment and 
great self-restraint exercised by Dr. Schlich that out of tho large 
and niimorous areas either aelually reserved or proposed to be 
reserved by him, no important exclusions have yet, after a lapse 
of more than 12 years, been found necessary. It is superfluous 
to add that with Sir Ashley Eden, as with his predecessors, 
Dr. Schlich onjoyod the full confidence of his Government, and 
continued to be mentioned in tho highest terms in their Resolu- 
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tions and letters. When in 1878 he went to Europe on a well- 
earned furlough, all was order and prosperity in his Department 
of the administration. There was a steadily increasing revenue, 
and a large and well-matured scheme of reservation had been 
sanctioned, and, to a great extent, already carried out. In their 
Review of his last provincial Progress Report, the Government of 
India tendered him their special thanks for the valuable services 
which he had rendered to the State. 

Thoroughly recruited in health and vigour, he returned to India 
in 1880, and was placed in charge of the Punjab forests, a post of 
exceptional difficulty, and demanding the exercise of great tact and 
judgment, and of an intelligent firmness free of all ostentation. He 
had to bolster up a rapidly falling revenue and push on reservation 
in the teeth of powerfully supported clamours for pn^sent wasteful 
enjoyment. During the short time he remained in the province 
he had not, or was not in a position to make for himself, the same 
opportunities as he had enjoyed in Sind and in Bengal. He stayed 
long enough, however, to leave his mark on forest affiiirs there. 

From the Punjab he was translated, at the end of 1881, to the 
head-quarters of the Government of India to replace Sir D. Brandis, 
who went on deputation to Madras to re-organize the forest admi- 
nistration of that Presidency. In April 1883, Sir Dietrich retired 
on pension, and Dr. Schlich was confirmed as Inspector General. 
Ho held this post until February 1885, when he was invihid by 
the Secretary of State to organize the Forestry Department of 
Cooper’s Hill College. 

To the four years of his Inspector Generalship we owe several 
very important measures, the j>rincipal of which are (i), the re-or- 
ganization of the Controlling Staff to relieve th(^ block of promo- 
tion that had hitherto prevailed ; (ii), the formation of the Imperial 
Working Plans Branch ; (iii), a revised (the 3rd) Edition of the 
Departmental Code, and (iv), the imperialization and re-organiza- 
tion of the Debra Dun Forest School. 

The first of these measures had become absolutely essential to 
allay the deep discontent that prevailed among hard-working de- 
seiwing officers, who had been growing sick with hope deferred. 
Every one is not probably aware that this measure first came under 
discussion while Dr. Schlich was still in the Punjab ; but it was he 
who set the ball rolling, and carried it through successfully in spite 
of the financial embarrassments of the Government of India. Ow- 
ing to these embarrassments, however, no wholesale remedy, such 
as was really required, could be adopted, and actually only tempor- 
ary relief for a few years was afforded. 
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The second measure, certainly by far the most important of the 
four, was the formation of the Imperial Working Plans Branch. 
Up to that time the business of preparing working plans and con- 
trolling their execution was a purely provincial matter, depending 
mainly on the Conservator of Forests, the professional adviser of 
his Government. Such a system was bound to leave too much 
room for the play of individual idiosyncracies both in the framing 
and criticism of the plans and in their execution afterwards ; and 
it thus failed to secure for them that stability, without which they 
must be only so much waste paper. Under the present system, 
even if the criticism of the central oflSce is erroneous or bused on 
misconceptions, an opportunity is always afforded for full discussion 
from both sides before a plan is finally considered and sanctioned 
by the Local Government ; and when once it has been thus sanc- 
tioned, no control can bo more effective than from an office entirely 
free from local prejudices and influences. A central office of con- 
trol is as absolutely essimtial in the matter of working plans as it 
is in the case of accounts. As the proper inanagcineiit, treatment 
and working of our forests are the be-all and end-all of the Depart- 
ment, it was necessary that the ultimate control should be vested 
in an officer possessing the experience and prestige of the forest 
adviser to the Supremo Government. There is yet another justifi- 
cation for the present system. The provincialisation of forest 
business had left that Government without any real safeguard that 
the valuable State forests are managed in the right way, and this 
system now gives to it the means of watching over the working of 
those forests without unduly interfering with the necessary free- 
dom of action of Local Governments. 

The Third Edition of the Departmental Code was a very great 
improvement on the preceding ones. But as no Department of 
Government can remain in statu guo, especially a new one like 
ours, that Edition has served its time, and a new one is urgently 
called for, in which better provision shall be made for the control 
of the working of forests and for the collection of statistics of 
yield, and by which the returns to be submitted by Divisional offi- 
cers and Conservators shall be simplified and rendered fuller a»id 
more logical, so that wo may once for all get rid of the appalling 
mass and variety of Forms wdth which Annual Progress Reports 
are at present overladen. 

The imperialization of the Debra School and the modification of 
the system of instruction 'v^ith which it was accompanied, will have 
almost as important results as the formation of the Imperial Work- 
ing Plans Branch, and will certainly have much wider-reaching 



60 


DR. WILLIAM SOHLIOH. 


effects. To the original eight months of purely theoretical instruc- 
tion at Dehra given in two separate terms of four months each, 
was added practical and theoretical instruction given out in the 
forests during twelve months by two officers having no other work 
to occupy their time or distract their attention. Another important 
reform was the establishment of a Hindustani class for candidates 
for the Forester’s certificate. It was necessary to invent this certi- 
ficate for the benefit of backward provinces, in which a sufficient 
number of qualified candidates cannot be obtained to follow the 
course of instruction given in English. When the Department ex- 
pands in a few y(iars, tlie Hindustani text-books prepared for the 
vernacular course, and the experhiiice gained in teaching tlie class of 
men in question, will enable the Pun jab and the Central Provinces 
to establish at once second grade Forest Schools of their own for 
the training of lower subordinates ; and non-Hindustani provinces 
will find themselves placed in a position hardly less favourable. 

Dr. Schlicirs latest great achievenKUit i^ tin* organization of the 
Forestry Department of (/ooper’s Hill Coll(‘ge, Tin* matter was 
deemed of such importance that the higlu'st Fore.-t officer in India 
wais chosen for it. At tlie >ame time liL^ other qualifications — high 
professional attainments, literary ability, unflagging industry, dar- 
ing initiative, judicaous tact, and exact knowl(*dg(‘ of what is re- 
quired for making a siicce'^'^ful forest officer in the vast possessions 
of the British nation — rendered him tin' best man for so novel an 
undertaking as tin* e^tabli^hinent of a Forest School in Great 
Britain. Up to then ev(‘ry other European State of any impor- 
tance had poS'«(;>-ed at least one >uch >chool, and had long recog- 
nised Forestry as oiu' of the liberal and, wi' may ev(‘n say, learned 
professions. Great Britain alone, although j>o>s(‘ssing in her vast 
Empire forest resource." befon* >>hieh thos(‘ of all oilier countries, 
except the United Slates, are comj>]el(*ly dwurled, remained bebiird 
the time.?. She has novv at la"t a Forest School of her own, and 
one at the head of it, who, if he hatl not (Uitercd her service, would 
now in all prohahilily he. the? foremost teacher of for(»stry in Ger- 
many. He has be(ui at his new work only four years, and has 
affeady sent out to us two hatches of well-traiinul forc'st officers, 
and is held in the very high(*"t e^stimatioii amongst the great forest- 
ers of Germany, who are surprised by the hn^adth of hi.s informa- 
tion and ideas culled in a much vaster and more varied field than 
the whole of Europ(5 put together can offer. The manuscript of 
works on sylviculture, utilisation and forest organization are al- 
ready complete, and only await further corrections at tho cautious 
author’s hands to be published. 
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Tho present school has been established by and for India, simply 
because the Government of India is the most enlightened Govern- 
ment in the Empire. It now depends entirely on the British 
nation to utilise it for the benefit of the colonies, and make it tho 
largest and best in tho world. In order to attain this end they 
could not have a better teacher and guiding genius than l)r. 
Schlich, while the forest areas of tho Empire aggregate several 
times the entire extent of tho forests of Europe, money is no con- 
sideration, and Englishmen (using the term in the gimoric sens(') 
have a greater ajititude for forest work than any other nation in 
the world. The result now depends entirely on the Colonial office 
and the pride which Englishmen will take in their National Forest 
School. 

Within the narrow limits of this short article, we have said 
enough to show that Dr. Schlich has d(‘served well of India and 
of the British nation. Every body cannot be the ‘‘papa” of tho 
Indian Forest Departnn'nt, a relation>hip which has already at 
least three claimants in the field ; but if Dr. Schlich cannot pro- 
tend to that honourable appellation, ho can at least establish his 
title to a no lo>s honourable oiks that of nurse, for ho nurtured 
and tended the child in infancy, and lisis handcnl it over, a sturdy 
and wcll-dev(‘loped stripling, to his succi‘s.sor. In his now sphere 
of activity we wish him every succtess, and hope that for many and 
many a year to come w e shall continue to welcome amongst us tho 
young foresters of his manufacture. 


SAL BARK AS A TANNING MATERIAL. 

Fon many years Captain Wood has been endeavouring to intro- 
duce the use of sal bark as a tanning agent. There can be no 
doubt that if the tannin in this bark is equal to that in tho bark of 
Acacia arabica or Tcrminalia tomentosa^ we have in Northern In- 
dia almost boundless resources for tho pn'paration of leather. The 
indigenous tanner being so insignificant a consumer indeed. Cap- 
tain Wood has had in view chieily the European markets, and, as 
bark is a very bulky article, he has from the first sent out from Iris 
forests not the bark, but fin extract from it, either completely desic- 
cated or reduced to tho consistency of treacle. 

This extract was prepared in a way similar to that by which 
catechu is obtained from tho wood of Catechu, The bark, 

stripped off tho wood, was cut up into pieces about the size of the 
palm of one’s hand, and boiled in earthen pots containing enough 
water to cover tho pieces up several inches. After bringing the 
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'water to the boiling point, the whole was allowed to simmer for 
about an hour and a half, until the liquor became of a very deep 
red colour. The liquor was then strained off and put into another 
pot, in which it was boiled down to the consistency of treacle. 

291 maunds of bark yielded 23^ maunds of the extract — about 
8 per cent. J'erminalia tomentosa treated in the same way gave 
per cent., but the bark used was from mature decaying trees, while 
the sal bark was taken from young, but suppressed poles. The 
quantity of extract per maund of sal bark increased after 31st 
March, when the now foliage was preparing to come out. In the 
case of Terminalia tomentosa, which brings out its now leaves later, 
the yield of extract diminished. 

The following quotation gives the result of the examination of 
the sal extract at the Forest School : — 

Extract in a semi-fluid state^^ 

Per cent. 

Water, ... ... ... ... 11*23 

Insoluble in water, ... ... ... 5*86 

Tannin, ... ... ... ... 16*73 

Other substances soluble in water, ... ... 66* 18 

Total, ... 100*00 


** Of the whole, 7*79 per cent, ashes were left. 

The colour of the iron precipitate is dingy green. The tannin is 
therefore of the same kind as that which is contained in Acacia Catechu 
extract. The tannin of gall apples (gailo- tanning gives a bluish-black 
precipitate with iron, and is therefore diflerent. 

There was no catechu acid present. 

“ The following is an analysis of good genuine Burmese (Rangoon) 
cutch, sent by Mr. Ribbentrop in January 1882 


Cutchf Rangoon, 



Per cent. 

Catechu acid, 

... 0 

Catechu tannic acid, 

... 7*35 

Insoluble in water, 

... 1435 

Soluble in water, 

... 78*30 

Total, 

... 100*00 


** Ashefi in the whole 8*89 per cent. 

« The method of analysis was the same in both cases, namely preoi* 
pitation with gelatine. 
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” Oaptain Wood’s extract was thus apparently twice as good as Bur- 
mese cutoh.” 

A small quantity of the extract was sent for trial to the Govern- 
ment Harness ami Saddlery Factory at Gawnpore. The report of 
the Foreman -was as follows : — 

** The concentrated essence of sdl bark received has been tested and 
tried as far as practicable with the quantity received. 

The amount received, viz.j oz., was mixed with 21 nz. of water, or 
14 times its own weight, and a rich brown liquor of 24° was the result. 
The quantity received was so very small, that its tanning properties could 
not be fairly tested, but judging from appearance and taste, 1 think it will 
be worth while to try it. It would be much better if it could be made 
solid instead of a liquid, as by doing this there is not so much fear of 
evaporation, which will cause the extract to vary in strength.” 

The report of the Superintendent ran thus 

The liquor obtained from the extract of sal bark registered 24° of 
the Barkometer, and it is probable that if a larger quantity had been 
sent a stronger infusion could have been made. 

** 1 have not the means to test the extract chemically to discover the 
exact amount of tannin, and I cannot make a practical test of such a 
small quantity ; but I am of opinion that the extract would give good 
results as a tanning agent, and it would be worth while to have sufficient 
extract to tan a given number of hides. Would it be possible to obtain 
5 cwts. of this extract? A small sample of English logwood extract 
is herewith sent, to show you to what consistency the sal wood essence 
would be advantageous.” 

Some of tho extract, completely dried, was sent to the English 
Journal “ Leather ” to bo tested by their analyser, who reported 
aa follows : — 

“ I now give copy of the analysis — 

Specific gravity, = 1*333 

Moisture, = 7*33 per cent. 

Reduced to ashes, = 0*392 „ 

Tannin, = 32*29 „ 

Nun-tannin, 'other acids, =: 3*93 „ 

“ The colour of the solution made by the extract will be rather against 
its sale, but otherwise judging from its strength as about equivalent to 
chestnut wood extract of 30® Bauind, which is soiling from £12 to £15 
per ton (i.e., about Rs. 6 to 7^ per mauud). 

“ No certainty can, however, bo given as to its real commercial value, 
until it has been tested in some tannery, tho quality of the leather it 
produces and the cost being the principal items involved.” 
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The results of the analyses made in the Forest School laboratory 
and by the Chemist on the staff of “ Leather ” are conflicting. 
Reduced to one and the same percentage of water (viz.y 7'33), 
the two results give respectively 17*41 and 32*29 as the percent- 
age of tannin. Even if wo accept the latter figure as correct^ the 
yield of tannin would bo only about 2^ per cent, of the weight of 
the undried bark, or, say, at the most 5 per cent, of air-dried bark. 
Air-dried oak bark of only medium quality contains from 10 to 12 
per cent, of tannin. 

If wo accepted the figures of the Oudh experiment as final, we 
should bo forced to conclude that the prospects of sdl bark as a 
tanning material arc very slight indeed. But there are two cir- 
cumstances connected with the experiment, which justify us in be- 
lieving that matters are not so hopeless as they would appear to be. 
In the first place, the bark was taken off suppressed polos, and no 
forester has failed to note the immense difference that exists be- 
tween the bark of sup[)ressed and vigorously growing sal poles in 
respect of thickness and sappiness, espt'cially if those latter are cop- 
pice-grown, And, in the second place, we know in what estima- 
tion Tenninalia fomenfosa bark is held by tanners in many parts of 
India. There is hence good ground for assuming that the bark of 
vigorous coppice-grown sal poles will not bo found less rich in tan- 
nin than good oak bark. The dark colour of the solution obtained 
from the extract may prove an obstacle to its general employment, 
but it is possible that in the process of desiccation the decoction 
was burnt ; and evcm if this were not so, some means may be de- 
vised for eliminating the colouring matter. Babul bark contains 
a large proportion of colouring matters, and yet the leather pre- 
pared with it is not, as far as we know, of a darker hue than most 
of the leathers manufactured in Europe. We hope soon to be able 
to place before our readers the results of experiments about to bo 
undertaken by the Forest School. 

It is a disgrace to India that with an inexhaustible supply of 
tanning materials in her forests, she should still export to Europe 
shiploads of her raw hides. The gn^at success already attained by 
the leather manufacturing industry at Cawnpore is sufficient 
proof of the fact that wo can, if only the necessary enterprise and 
capital were forthcoming, easily compete with Europe in this as in 
many other industries which had' formerly been considered as a 
speciality of the West. If further proof wore wanting, wo have 
only to add the fact, known to very few people outside the trade, 
that even the very best English leather has to be put through a 
further process of curing before it is made up into harness in 
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India, as the untreated leather succufnbs much more rapidly to 
the deleterious influences of the climate. The development of the 
tanning industry is, however, very severely handicapped by the 
existence of caste prejudice, and it will bo a long time before the 
Hindu commercial classes and the Hindiiisod Mahomedans of India 
will begin to devote their capital and their talents and energy to 
the development of the leather industry of thei r country. 

As regards that industry at Cawnporo itself, owing to the ap- 
proach of the Bengal and North-Western and the 1 ucknow-Sita- 
pur Railways to the forests, it may soon pay to send tlu» bark itsc'lf, 
properly dried, to the Ciiwnpore market. If so, the Ondli forests 
alone will be able to produce more sal bark than the whole of the 
Cawnpore tanneries will ever be able to consume. At present, 
however, the tanners there are too much wedded to the use of 
babul bark to take up a new tanning substance, the effectiveness of 
which has yet to be proved. Babul bark of lirst-rate quality is 
obtainable in sufficient quantities for present requirements, and 
hemlock spruce bark is added to the babul bark liquor to keep up 
its strength and to food the leather. 


A NEW SPECIES OF MAHOGANY. 

Swietenia macroplujUa^ O. King. — Under this name w^as described 
in Plate 1550 of Hooker’s leones Plantarum, in I88f), a new spe- 
cies of mahogany, whose existence was brought to notice in rather 
unusual fashion. In 1872 seeds of ‘ mahogany’ were sent by the 
India Office to the Royal Botanic Gardens in Calcutta. They were 
said to have been collected in Honduras. As soon as the seedlings 
W(ire a few inches high, it was seen that they were different from 
those of the true mahogany, and they were accordingly planted out 
under the name of * Sxneienia species.’ In their twelfth year many 
of the plants had already reached a height of 20 feet, and had 
begun to flower freely. In 1885 many ot them yielded capsules 
containing good seed, thus presenting a marked contrast to the 
habit of those of ihe true mahogany, which does not seed until 
it is 30 or 40 years old, and even then only very sparingly. 
The tree was consequently described as a new species by Dr. King, 
this being one of the rare cases in which a West Indian tree has 
been newly described in the East Indies. 

There are beautiful avenues of this new mahogany in the Cal- 
cutta Gardens, and seeds and plants of it have been distributed for 
growth elsewhere. So far as can be judged from young specimens. 
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the wood has a rather lighter colour than that of S, Mahagoni^ and 
somewhat different structure, but the quick growth of the new 
species, and its habit of producing good seed in quantity, make it a 
desirable species to cultivate. 

J. S. G- 


A NEW VIEW OF JARDINAGE. 

M. Ad. Gurnot, a distinguished French Forest officer, has re- 
cently published several pamphlets regarding a new application of 
jardinage, which he has termed “ La mithode du contrdle,'^ In 
defining and discussing the advantages of his system he compares 
it with what French for(isters call “ La mMode naturelle^^ which 
will bo found fully described in Messrs. Fernandez and Smythies’ 
translation of Bagneris’ Manuel de Sglclculture* For those read- 
ers who are not acquainted with French forestry, it is necessary 
to sa}” at the outset that this latter method is, in the estimation of 
French foresters in general, and of the French Forest Schools in 
particular, the sole one worthy of consideration, the only two other 
methods they adoj)t, r/r., jardinage and coppice, being relegated 
the one to mountain tops, small woods and protective fringes, the 
other to State forests still under conversion into high fon^st, and 
to coppice woods belonging to necessitous proprietors unable to 
afford the expense of conversions. 

In describing M. Gurnaud’s system wo cannot do better than 
translate an account of it given in the Hevue des Eaux et Forets 
for March 1888, which acccount has received that gentleman’s 
approval. 

M. Gurnaud discusses his system under the two following 
heads : — 

(1) . Jardinage considered as a method of treatment. 

(2) . Determination of the yield in jardinage. 

I. — Jardinage as a method of treatment, 

“The word ‘jardinage’ is often considered as synonymous with 
disorder, confusion, and faulty and extensive working. The sys- 
tem has fallen into such discredit that our forest schools hardly 
treat of it except as a matter of mere form, and mention it only to 

• German foresters will recognise this method under the title of FemeUchlag^ 
hetrieh (Heyer). As regards the procedure for securing the regeneration of the 
old crop, the system will be found treated at length in Fernandez' " Hough 
Draft of a Manual of Indian Sylviculture " under the designation of the ** Uni- 

form Method." 



A NTO VIEW OF JARDIKAGB. 


67 


banish it to the most remote heights of our mountain ranges. In 
M. Gurnaud’s opinion the manner in which the above condemna- 
tion of jardinage has been arrived at is rather summary. The dis- 
advantages of the method are more apparent than real, and can, 
he believes, ^ bo got rid of or minimised without causing its total 
rejection. 

‘‘ A forest worked by jardinage is in a state of regeneration over 
its entire area. This of course means that trees of all ages are 
mixed together, but it by no moans excludes the idea either of 
systematic work or of rational treatment. On the contrary, me- 
thodical and progressive exploitation can perhaps less Lc dispensed 
with here than in any other method of treatment, and must be se- 
cured by dividing the forest into a certain number of permanent 
coupes. 

“ The regeneration fidlings may be located in successive order, 
and made on the combined basis of area and volume just as well as 
in the Methode naiurelle ; and cleanings, thinnings and other foster- 
ing operations become hero of paramount importance for the con- 
stitution of the upper stage of growth, by means of individuM I at- 
tentions paid to the most promising and valuable trees. Thus 
understood, jardinage really becomes a most intensive method of 
treatment. 

“ The ‘ natural method ’ is based on the idea that the forest to bo 
treated is composed of similar elements (crops) so constituted as to 
run through a complete cycle of w ork and growth fixed for them 
beforehand. The idea, perfectly natural nevertheless, of a tree as 
an individual disappears and is replaced by that of the crop. But 
we know that in a state of nature, particularly in mountainous re- 
gions, marked differences present themselves in the size, vigour 
and mode of development of two neighbouring trees, and that 
these differences become more and more pronounced with age. So 
the uniformity sought after for the crop as a whole can be realized 
only by sacrificing the better individuals and preserving those that 
are inferior. Once the crop has been formed on the lines fixed for 
it by the usual succession of fellings, nothing in the world can 
make it leave those lines. The means of afterwards modifying its 
constitution are very restricted and partial. Indeed, it is only at 
the close of the current rotation that the forester will be able to 
judge of the results of his work, and not before that moment will he 
be able to effect or introduce any changes of a radical nature. 
Whatever happens, unless ho chooses to completely upset all the 
provisions of the working plan which it has cost so much labour 
and thought to devise, he must wait until the rotation is over. 



58 


A NBW VIEW OF JARDINAOB. 


The forest 'worked by jardinage possesses in this respect a very 
material advantage over one presenting a gradation of ages. In 
the former the unit of work and treatment is the tree. Each indi- 
vidual unit becomes conspicuous as soon as it has got above the 
stage of the underwood, that is to say, from a very early age. At 
each felling, whether it be for regeneration or for improving the 
constitution of the crop, the trees are, so to say, all passed under 
review, and the best are left to form the upper story, which is thus 
constantly recruited from the most promising individuals of an un- 
derwood that forms a permanent protective covering over the soil. 
Constituted in this manner, the upper story consists of trees having 
free room to develop on every side, and thus puts on new wood at 
a very rapid rate. The frequent return of the fellings to one and 
the same point enables the forester constantly to watch the results 
of his operations, and to correct or modify his mode of working 
accordingly. The main end of conservation, viz., the improvement 
and enrichment of the forest, becomes the direct object of every 
intervention on the part of the forester, who has thus in his hands 
all the moans necessary to r(»ar bis forest in the desired manner. 
But this elasticity requires on the part of the forester great saga- 
city, close attention and a perfect grasp of the details of present 
as well as of past work. Thus, for instance, it would never do to en- 
trust to a mere guard the selection and marking of tlie trees to bo 
felled. The delicate nature of the individual operations increases 
in the same proportion as the inteiiaity of culture. 

“ The application to sylviculture of the theory of the highest 
rate of interest on caj)ital invested has shown the unsatisfactory 
position, from a financial point of view, of forests presenting a gra- 
dation of ages. Frowsier has said of the ‘ natural method ’ that 
it is ^ zuwacJisldhrnend^ and ^JlnanzivUlrit/,^* Jardinage prevents 
the accumulation, by compound interest, of large capital sums in 
relatively small areas. The return, at short intervals, of the fel- 
lings to the same points is equivalent to a frequent realization of 
the periodic increment of capihil. Hence in a forest under jardin- 
age, the capihil is more actively employed than in the forest treated 
by the ‘ natural method.’ 

“ The tendency of the present day is to seek small units of work. 
Jardinage, Le., a methodical and intensive jardinage, is, in the 
opinion of M. Gurnaud, most in keeping with this tendenoy, and 
in the various attempts made to get rid of the admitted disadvant- 
ages of the so-called natural method, such as the method of */u- 


Growth-puralyHing and oppostod tu iiuunciol priuciplcB. 
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taie clairej tho Vorvevjilng^mgshetrieh of Pressler, the ‘jardinage 
thinnings * of Borggreve, and the Bestanchvjirthschaft as defined 
by Judeioh, this French author sees only so many steps taken in 
the direction of jardinage. 

IL— Determination of the yield in jardinage. 

“ The difficulty experienced in determining the yield in jardin- 
age has perhaps not been unconnected with the disfavour in which 
tho system itself has been held. Nevertheless, if wish to im- 
prove and increase tho stock of a forest, it is absolutely necessfiry 
to know how much can be taken out, and then never to fell moro 
than that quantity. M. Gurnaud gives us, in order to determine 
this quantity, a very simple device, a device that is perhaps too 
simple for its acceptance- by some people. Briefly it is this : — 
Bring together the results of two consecutive enumeration surveys ; 
to their diflbreneo add the quantity of produce that may have been 
taken out in the interval between the two valuations, and divide the 
total by the number of years in that interval ; the quotient is the 
figure sought. Ihis figure is obviously oxr.ctly equal to the mean 
annual increment, so that taking out yearly just so much and no 
more necessarily guarantees a sustained yield. The means of in- 
creasing the stock must be looked for in the selection of the trees 
to be felled, rather than in devices for saving up a part of the 3neld. 

Tho method of determining the yield ju^t described is based 
exclusively on facts ; no method founded on mere speculations re- 
garding the normal condition can be applied to forests worked by 
jardinage. What the normal condition is still remains to bo defin- 
ed, oven in respect of regular forests, and is therefore an abstraction 
still more difficult to conceive in respect of forests under jardinage. 
Besides this, the various methods hitherto invented for determin- 
ing tho moan annual increment are inapplicable to crops under 
jardinage. Thus in such crops there is nothing left for us but fix 
the extent of tho fellings by tho control books, in other words, by 
mojins of frequent valuation surveys of tho standing stock. 

“ M. Gurnaud’s method is based exclusively on tho present con- 
dition of the forest, and, as regards the future, is concerned only 
with improving the conditions of production. Each successive 
survey will show at once what changes have occurred since the 
preceding one, and as this interval will never be long, the sum 
total of the annual fellings will be changed whenever a change be- 
comes necessary. 

“ In M. Gurnaud’s method there is of course no rotation in the 
strict sense of the term, but only a rotation of coupes. Since the 
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idea of a crop as a unity does not exist, there can obviously bo no 
common term of exploitability for all tho trees composing the crop. 
The age and the minimum size of tho trees to fell must vary in 
each case with tho time and the place ; and, as M. Gurnaud says, 
the control books will at once afford all the facts necessary for a 
solution of the problem. Thus every forest becomes a field for 
local experiment, tho results of which are recorded in the control 
books ; from the combined results will be evolved tho rules of work 
for tho future. 

“ M. Gurnaud believes that with this method of treatment forest 
culture will pay at least as well as any other mode of utilisation of 
land, a result that will constitute the very best guarantee for tho 
conservation of forests and the general popularity of sylviculture.” 

The author of the article, of which the preceding is a translation, 
concludes with a hope that the same amount of money, time and 
talents may be devoted to the working out of M. Gurnaud’s views 
of jardinago as has been consumed in building up tho ^ natural me- 
thod,’ believing that tho expechxtions of that distinguished forester 
in regard to his method will probably bo realized to their fullest 
extent. 

The preceding article is followed in tho April Number of the 
same Rtvue by an important contribution from tho pen of M. Gur- 
naud himself. Omitting the first four paragraphs of this paper, 
we give below a translation of the remainder, in which the author 
explains from his point of view the essential difference between 
the ^ natural method ’ and his practice of jardinago. 

“ In tho so-called natural method the determination of tho length 
of the rotation is really founded on a mere hypothesis in respect of 
the rate of growth. Even this hypothesis cannot be reconciled 
with fact, except by forced observance of certain ruhjs laid down 
for the purpose. And the rules themselves form the subject of 
laboured teaching, and are full of uncertainties. 

“ With the ^ mdthode du contrdle' all hypothesis disappears, and 
the actually observed current rate of growth serves as basis both 
for the treatment and for the organisation of the forest. A com- 
parison of the results of enumeration surveys of the stock shows 
exactly, coupe by coupe, to what extent the trees of each girth and 
species class have contributed towards tho sum total of increase of 
production and, therefore, to what extent they can be drawn on 
for the yield of the next sub-period without trenching anywhere 
on capital. Tho annual fellings purge the crops of undesirable ele- 
ments, and improve their growth as well as their composition. They 
constitute a continuous scries of operations which lead gradually 
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but surely to the establishmont of the normal state, and the guid- 
ing principles of which are derived directly from the facts of the 
control books, and may be made the subject of very high-class 
teaching of no uncertain character. 

“ The normal state is that condition of the stock in which, by 
means of the annual increment, the crop is enabled to yield the 
largest financial outturn of which it is capable. Once this condi- 
tion is attained, it soon begins to disappear owing to tht^ accumula- 
tion of surplus material, the result of the annual growth, and it is 
by the removal of this surplus in each size and species class that 
the normal state must bo periodically established. 

The now principle which I have been recommending hence 
consists in anticipating the natural issue of the struggle for exist- 
ence between trees of different ages growing together, by execu- 
ting jardiiiage fellings, whereby the trees interfering with the devel- 
opment of the future victors are roinoveil progressively, but in a 
timely manner. It i*^ diametrically opposed to th(‘ principle of the 
struggle for existence, prepared from the earliest age of the seed- 
lings and expressly maintained np to tlu' ag(3 of exploitahilifcy by 
the removal of every individual that violates the conventional uni- 
formity, hetwe(Mi ])laiits of one and the '<aiiie age and vigour. 

“ My syst(Mri i> foniided on the j»oriodic counting and measure- 
ment of the timber trees composing the upper story of growth. 
Ci)m[)arison of the results of thh survey, a nioih^ of control that is 
caj)al)le of application in every forest, reveals at once the principles 
on which the jardinag(i should he made, and proves the absolute 
superiority ol‘ jardiiiage as a method of treatment over every other 
method. 

“ I have been employing my system during the past 25 years 
under a great variety of conditions of soil, climate and species. 
Everywhere I htive found it leail to the restoration of forests in- 
jured by overworking, to the replenishment, without any sacriticcs, 
of incomplete stock, to an increase of revenue, and to the raising 
of the profits of forest culture to so high a figure as to render 
this latter safe against the competition of any other mode of utilis- 
ing the land. 

“ In forests that are already well-stocked, these results are, of 
course, obtained much more rapidly, and the yield of the annual 
coupes is at once very largely increased.” 

We will reserve for our next Number our comments on the view 
of jardinago set forth in the foregoing paragraphs. At the same 
time we earnestly invite discussion in these pages of a subject of 
such vital impor^nce in Indian forestry as jardinage. 

K 
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FORESTRY IN HUNGARY. 

CHAPTER l .--^ o(meludedy 
(^Continued from page 27). 

Rights of User, Forest Offences, Game. 

The rights which existed prior to 1848, and related chiefly to 
firewood and pasture, but sometimes also to timber, have in a great 
measure been commuted ; but much remains to be done in this 
direction, there being still 514 communes to deal with. Before 
1884, however, the rights held by 628 communes in the State for- 
ests had been commuted or regulated, and negotiations were pend- 
ing in 147 others. It appears from the record that there are now 
only 6 communes, holding rights in the State forests, in which the 
question has not yet been taken up. As compensation in lieu of 
grazing rights, many communes received forest-land with trees 
growing on it ; but, in a large number of cases, they had hardly 
entered into possession when they proceeded to clean-fell the tim- 
ber ; and the consequence is that these areas, which, if properly 
managed, would have afforded ample fodder for the cattle, and a 
certain amount of wood also, are almost completely ruined, and 
scarcely produce any grass. It is said that, even when all rights 
have been commuted as far as practicable, it will be necessary to 
leave from 30 to 40 per cent, of the entire forest area open as for- 
est pasture ; but if this bo the case, measures must be taken to 
prevent denudation. 

Under the head of Infringements of Rules (Contraventions) are 
classed all acts and omissions provided against by the Forest law, 
which are committed by the proprietor, his family, agents, or work- 
men. For instance, if a proprietor treats his forest in such a 
manner as to endanger its existence ; if he cuts down a Forest of 
Protection, or a forest of any sort on ground incapable of being 
used as fields, meadows, gardens, or vineyards, he is guilty of an 
act of infringement. The proprietor of a forest under Section 17 of 
the law, who cuts more timber than is allowed by the working 
plan, has to pay a heavy fine, and to replace the excess quantity 
cut by refraining for the necessary time from the ordinary annual 
fellings. All other contraventions of the provisions of the work- 
ing plan, such as the extraction of stumps and roots, pasturing of 
cattle, and the collection of dead leaves, grass, or herbs, are punish- 
able by fine. Among punishable omissions may be mentioned the 
following, viz, : — non-submission of proposals for the working plan. 
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non-employment of the necessary establishment, non-exercise of 
proper supervision, omission to re-plant or re-sow to the extent 
prescribed by law. Heavy fines can be inflicted for such omis- 
sions, as well as for neglect to report the resignation or dismissaj 
of an employi^ and for failure to observe the standing orders for 
the prevention of forest fires and attacks by insects, or the regu- 
lations regarding the transport of rafts and logs. 

Among Forest offences (dlliU) are classed thefts of uiifashioned 
produce, if its value and that of the damage caused are together 
not more than 30 florins (£2 8«.) ; damage of any sort to the value 
of less than 30 florins ; dangerous acts and omissions without 
regard to value ; and the purchase or sale of produce the sale of 
which has been prohibited. Such oflences may be disposed of ad- 
ministratively by the mayor or head of the police. But thefts 
and damage to the value of more than 30 florins, acts and omis- 
sions which have resulted in a forest fire, thefts of fashioned pro- 
duce, and the illicit collection of seeds, are offences punishable 
under the ordinary law only. They are to be tried at once, taking 
precedence before all other cases. The delinquent pays the value of 
the stolen goods, as well as compensation varying in amount from 
one-quartor to the whole of the estimated damage he may have 
done ; and, except in cases of theft of dry wood, branches, shrubs, 
broken pieces of wood, bark, acorns or other fruit, he pays also an 
amount equal to the sum of both these together into the Forest 
and Charitable Funds. 

Between 1881 and 1884, the following cases of Infringement of 
Rules and Offences occurred : — 

Infringe, offences, 
inents. 

Acquitted on appeal, 17 5,830 

Confirmed, ... 171 86,179 

Totol, 188 42,009 

The fines amounted to £7,070. The number of such offences in 
the State forests alone, dealt with in 1884 and 1885, was 49,529 
and the fines amounted to £9,812. 

There is a great deal of game in the country ; and it is, owing to 
the introduction of laws for its preservation, decidedly on the in- 
crease. In the Carpathian Mountains are found the bear, wolf, 
lynx, red-deer, and roe-deer ; also hares, partridges, capercalzie, 
black game, and others. Before 1872, proprietors of land had not 
the right to prevent other persons from pursuing ganie over their 
property. But in that year it was enacted that the right of shoot- 



64 


FORESTRY IK KUKOARY. 


ing and hunting belonged solely to the owner of the land, and a 
close time for each kind of game was fixed. A law passed in 1883, 
however, does not allow this right over a property of loss than 200 
arpents (284 acres) in extent ; but small proprietors, owning not 
less than 50 arpents (71 acres), may unite together to make up the 
required area, and they can then secure the solo right to pursue 
game over it. Proprietors who have less than 50 arpents^ or do 
not join with others to make up 200, must farm their shooting 
with that of the communal land, and they then receive a propor- 
tional part of the income derived from it. Guns are tfixed, and 
shooting licenses have to be taken out, poaching being severely 
punished. Sworn forest employes are exomi)t from the gun and 
license tax, but can only shoot within the limits of their own charge 
and with the consent of the proprietors of the land. 

It is said that during 1884, 1,102,92<) head of game, including 
280 bears, and valued at £53,200, were killed on about one-third 
of the Hungarian territory ; and it is probable that the game killed 
in the entire country was worth nearly £100,000. 

There is a national sporting society, with 1,200 members, which 
watches over the interests of the chase. It ha.> recently introduced 
the wild sheep (moufflon) and the wild turkey into Hungary. 

Forest Schools. 

TJie Academy at Selmeczhdnya, — TIk^ institution at Selmeczbanya 
was opened as a school of mines in 1770; but a forest class was 
added in 1808, ‘some id<!a of the dcveloj)nH*nt of which may bo 
obtained from an inspection of the following figures, showing the 
numbers of forest professors and students at various periods : — 


rrofessora. Students. 


1808- 9, 

... 

... 

... 

... 

2 

22 

1809-10, 

..r 



... 

2 

57 

1814-15, 

... 




2 

5 

1821-22, 

... 


... 


2 

29 

1833-34, 

... 



... 

2 

13 

1865-66, 



... 


2 

82 

1867-68, 

... 




5 

35 

1872-73, 




... 

6 

96 

1873-74, 


... 

... 

... 

6 

134 

1882-83, 

... 



... 

6 

222 

1884-85, 

... 

... 

... 

... 

6 

287 


The Forest Branch is now by far the most important, there being 
325 forest students but only 80 miners. A forest ofiiccr of high 
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rank has charge of it, under the control of the Director who is a 
mining engineer. 

Young men who have completed their studies at the High 
School, and passed as Bachelors of Letters or of Science, are 
eligible for. admission. The ordinary course of studies -extends 
over throe years, but candidates for appointments as forest en- 
gineers remain an additional year, in order to complete their studies 
in mechanics and architecture. All regular students must go 
through the entire ordinary course, and are examined every six 
months before a special commissioner, in order to test the amount 
of progress they have made. Fees are not charged, and twenty 
scholarships of £24 each are given to those among the poorer 
students who are found to have done the best. 

The courses of mathematics, }>hysics, geometry, and architecture, 
which arc conducted by professors belonging to the ^chool of mines, 
are the same for the miners and the I'oreaters, and there are no 
special professors for chenii.'^try and forest botany. In the opinion 
of the heads of the Forest Department, the present organisation is 
unsatisfactory, the following being the principal objections taken 
to it. The school is under the Minister of Finance, instead of 
under the Minister of Agriculture as it ought to be, for ho is 
charged wdth the control of both the forests and the mines. The 
subjects common to both Branches are taught rather from the 
miners’ than the foresters’ point of view, to tlie prejudice of their 
application by the forest students to their profession. The Forest 
Department ho])es that these drawbacks will be considered by the 
Government, and that the school will be reorganised on a new 
basis. 

There is a magnificent library, and also a museum containing 
splendid collections of various kinds, such as minerals, rocks, 
botanical and entomological specimens, samples of raw and manu- 
factured produce, sections of wood, and many other things. The 
museum also contains models of forest engineering works, 
kilns, tools, and apparatus for felling and converting timber, as 
well as a collection to illustrate the diseases of trees, especially 
those caused by fungi of various kinds. Some forests near the 
school are placed under the control of the Director for purposes 
of instruction, and the students make annually one or two forest 
tours with their professors. 

There is a second school, with about 50 students, at Kerbs in 
Slavonia, but it is not in a satisfactory state and is about to be 
reorganised. 

Mention has previously been made of the State Forest Exaiiiinu- 
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tion, which, in addition to that of the academy, must he passed hy 
all candidates for the superior service before they can be appointed. 
The committee under which this examination is conducted is 
composed of twenty members, nominated every six years by the 
National Forestry Society from among State or other forest of- 
ficers, but appointed by the Minister of Agriculture. The presi- 
dent, who has the right to select annually from among the members 
of the committee three commissioners to actually undertake the 
examinations, is the Director-General of Forests. The candidates, 
who pay an entrance-fee of £2 each, are examined in the following 
subjects, viz. : — Sylviculture, working of forests, valuation surveys 
and working plans, construction of machines and buildings, forest 
protection, control of hunting and shooting, organisation of the 
forest service, functions of the various grades of officials, forest law, 
and the commutation of rights ; they are also required to show 
themselves capable of taking independent charge of a forest estate. 
On passing this examination, they receive a diploma. Of the 210 
candidates who were examined during the five years from 1880 to 
1884, 160 passed and 50 were rejected. Every year, one of the 
most promising among the young forest officers wlio has passed 
the examination is sent abroad to study forestry in other countries. 
He receives an allowance of £80 towards his expenses. 

Secondary Schools . — ^Two secondary schools are supported by 
the National Forest Fund, one at Kirdlyhalom, near Szeged, 
opened in 1883, and the other at VadAszerdo, near Temesvar, opened 
in 1885. A third is about to be established in Transylvania. The 
course of instruction, which lasts two years, is both theoretical and 
' practical ; the students, of whom twelve are admitted annually to 
each school, are taught the science of forestry to a sufficient extent 
to enable them to perform their duties satisfactorily, and to train 
and guide the workmen employed under them. They aro main- 
tained at the school either by the State, or from the National 
Forest Fund, or by private j)ersons. Those sent up privately 
pay a yearly contribution of £12 for their lodging, food, and 
clothes. The age of admission is from 17 to 35, and candidates 
must be of sound health, particularly as to hearing and sight, 
and have a good knowledge of reading, writing, and arithmetic. 
Each school has a staff of three forest officers, one of whom acts 
as Director. An increased number of schools is required, especi- 
ally in the north and west of Hungary. It has been previously 
said that forest subordinates are required to pass the Forest 
Guards’ Examination. This is held in various towns throughout 
the country, before a committee of forest officers presided over 
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by the local inspector. Of the ^76 candidates who were examined 
during the five years from 1880 to 1884, 827 passed and 149 
were rejected. 

The National Forest Fund. 

This fund is mainly supported by the payment into it of four- 
fifths of the fines levied from persons convicted of forest offences, 
the remaining one -fifth being paid to the communal charitable 
fund, so that the commune is interested in the conviction of of- 
fenders. If the proprietors of forests which are under the pro- 
visions of section 1 7 of the law compound offences, they must pay 
into the National Fund one-half of the sums so received. 

The receipts and expenditure of the fund during 1884 and 1885 


were as follows, viz , : — 


1884. 

1885. 

Beceipts, ... ... ... £2,000 

£2,080 

Expenditare, ... ... ... 2,400 

2,668 

Deficit, ... je400 

£588 

The law provid(3S that one-fifth part of the gross income must be 
annually capitalised, so that in the course of time the revenue will 


be increased by the interest on the money so invested. The fund 
has now a capital of £8,800, including about £8,200 worth of school 
and other buildings. Its revenues are devoted to the following 
purposes, viz , : — The cultivation of plants for stocking hare ground ; 
the maintenance of secondary schools, including the salaries of 
the professors and the support of a portion of the students ; the 
holding of the State Forest Examination and of the Forest Guards’ 
Examination ; and the publication of professional works. The 
revenues are not, however, sufficient to cover all these charges, 
and the deficiency is made good from the general forest biniget of 
the 8tate. 


The National Forest Society. 

The society, consisting at the present time of about 1,500 mem- 
bers, was founded in 1880, and has a capital of £10,000. It ren- 
ders excellent service to the cause of forestry in Hungary by 
giving an annual prize of £44 for a work on a professional subject, 
as well ns by publishing a monthly journal, and in other ways. It 
grants an ullownnce to the widows and orphans of forest officers 
who have been members for five years, if they have been left in 
poor circumstances. 


( To be continued,) 



68 


THR DOUGLAS PIR IN SCOTLAND. 


THE DOUGLAS FIR IN SCOTLAND. 

Amongst the exotic timber trees 'which have been introduced into 
Europe during the present century, the Douglas fir has attracted 
more notice than any other species, owing to its remarkably quick 
growth during early youth. Specimens growing in free positions 
are believed to have laid on a mean annual increment of as much 
as 3 cubic feet, while only 1 cubic foot, at the outside, could be 
expected of a larch tree ; and even in a few fully stocked woods 
the increment a[)peareJ exceedingly great. 

In the ‘‘ Gardeners’ Clironicle” of October 8th, 1887, p. 427, an 
extract from the “ Perthshire (’onstitutional ” was published, which 
drew attention to the oldest pure wood of Douglas fir, situated at 
Tay mount in Perthshire, on the estate of the Earl of Mansfield. 
The plantation in question is spoken of m glowing terms, but only 
a few scanty measurements are given, so that it is difficult for the 
reader to arriv<‘ at any definite id(‘a of the progress of tlie planta- 
tion, whereby hti can compare it with that of our indigenous timber 
trees. Besides being of very rapid growth, it lias lieen claimed for 
the Douglas fir that it i> not liable to disease — an advantage, w'hich, 
if it really did exist, would he of great weight. 

Such general statement^ ar(‘ often misleading, and I determined 
to take the first opjiortunity to empiire somewhat more fully into 
this matter. Accordingly <lnring a short tour in Scotland in July 
last, 1 measured a samjile j)lot in the Tayinount Douglas fir plan- 
tation, and 1 also measured, by way of comparison, a sam[>le plot in 
an adjoining Scotch pine jdaiUation. The results of these* measure- 
ments seem to me of sulficient interest to deserve publication. 

The plantation of Taymount i.s situated about 7 miles to the north 
of Perth, in nortliern latitude, and at an elevation of about 
200 feet above tin* level of the sea. The ground slopes very gently 
towards the south-east, and the soil consists of so-called stiff till,” 
which in this ca^e may be described as a loamy clay, retaining 
moisture well. The quality of the locality may safely be giv(*n as 
first or best quality for the growth of trees. The rainfall has been 
put down at 28 inches annually. The area of the planlation 
amounts to 8 acres, and this was planted by Mr. William M’Cor- 
qnodale, the S(*iuor wood manager in Scotland, in the f^pring of 
1860, in the following manner : — Douglas fir, four years old, 0' 
X 9' ; larch, four years old, one between every two Douglas firs, 
and an additional lino between every two lines of fir, so that the 
plants stood 4^' x 4^' , each acre containing 2,151 plants, of which 
538 were Douglas fir, and 1,613 larch. The plants of Douglas fir 
used were four year old seedlings, that had been transplanted into 
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nursery linos in their second year. The plantation made a good 
start, and the firs are said to have taken the lead at once. The larch 
wore gradually thinned out, until the last disappeared before the 
year 1880, since which time the })lantation has been one of pure 
Douglas fir. The first regular thinning of the Douglas fir occurred 
in 1887. Before that thinning, about 277 trees remained per acre, 
the remaining 261 having gradually disappeared during the pre- 
vious 27 years. Of the 277 treses 75 per acre were thinned out in 
1887, so that now, in 1888, the countings showed 202 trees per acre. 

No accurate statistic^ are in my possession reganling the material 
removed in thinnings up to date. At the present moment the area is 
well stocked, and any small interruption of the leaf cftiK)py by the 
thinning of 1887 will disappear by the end oi‘ 1880, when the cover 
overhead will, barring accidents, l)c again complete. Thus, the 
thinning of 1887, though fairly heavy, was by no means too heavy. 

On a sample plot, measuring four-tenths of an acre of average 
api)earance, all trees were carefully measured by myself personally 
on July 20th, 1888, at height of chevt, or 4 feet 6 inches from the 
ground ; a selected sample tree was felled hy the kind permission 
of Mr. M'Ck)rquodalo, carefully measur(‘d, and thus the cubic: con- 
tents or volume of the tree ascertained, separated according to 
solid wood and branches. The formeu* includes all wot>d over 3 
inches diam(‘ter at the small end. In the })res(‘nt case none of the 
hranchc'4 measured as much as 3 iiKln‘s iu diameter, so that the 
solid wootl represents the stem of the tree from the ground up 
to a diameter of 3 inches. The following Table shows the grow- 
ing stock per acre : — 


Diiimctor of Tree tit 4 

Number of Trees ni 

Total Sectional Aren 

feet inches aboic the 

each Dinmcter- 

at 4 feet 6 inches. 

ground, in inches. 

Cluss. 

in s(}uarc feet 

4 

3 

•26 

5 

12 

1-64 

6 

3 

•5V> 

7 

7 

1*87 

8 

10 

3*49 

9 

17 

7-51 

10 

1 

8-18 

11 

33 

21*78 

12 

20 

23-56 

13 

36 

32-26 

14 

17 

18 17 

15 

20 

24*54 

IG 

8 

11*17 

17 

2 

8*15 

Total, 

202 

158*17 
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From the above data it follows that the average sectional area 
per tree is = = ’783 square feet, which corresponds to a dia- 

meter of 12 inches. 

The sample tree, of average development, which was felled, 
showed the following dimensions : — 

Diameter at 4 feet G inches above the ground, ... 11*78 inches. 
Sectional area „ „ „ „ ••• ‘757 sq. ft. 

Height, ... ... ... ••• ... 60 feet. 

At 48 feet from the ground the stem showed a diameter of 3 
inches, and here the top was cut off. Those 48 feet wore divided 
into eight sections of 6 feet length each, each section measured 
in the middle, and thus the following data obtained : — 


Nnmber of 
ScctioD. 

Length of Sec- 
tion, in feet 

Mean Diameter 
of Section, 
in inches. 

Volnme of solid 
wood in each Sec- 
tion, in cubic feet. 

1 

6 

125 

5*11 

2 

6 

10*0 

8*27 

3 

6 

95 

2-95 

4 

6 

8*5 

2*36 

5 

6 1 

7*0 

1*60 

6 

6 

C*5 

1 38 

7 

6 

5-0 

*82 

8 

6 

3*5 

•40 

Total, 

48 


17*89 


The top, 12 feet in length, and the branches, were stacked, and 
found to fill a space of 50 cubic fc('t, which may perhaps be put as 
equal to 50* x *15 = 7*5 cubic feet of >olid wood. In the present 
pap(^r this wood will not be taken into account. 

From the contents of the samph' trw, the volume of solid wood 
per acre was calculated according to the following equation : — 
Volume of sample tree I volume |xjr acre = 8<H;tional area of sample 
tree I Sectional area of all tn3es per acre ; or 17‘8t) ; .r = *757 I 

158-17, and x = volume per acre = _ 3^733 cubic feet 

of solid wood over 3 inches in diameter, exclusive of top and 
branches. 

By dividing the volume by the age of the trees (32 years), the 
average annual production of wood is obtained = = 117 cubic 

feet, exclusive of previous thinnings ; or, if only the time sinco 








THE DOUGLAS ElB IE WJOTLAWD. 


71 


planting (28 years) is taken into account ; — Average annual pro- 
duction of solid wood =s = 133 cubic feet, exclusive of pre- 
vious thinnings. 

By way of comparing those results with the production of one of 
our indigenous trees, I measun«l the trees on a sample plot of one- 
tenth of an acre — in a very uniform plantation of Scotch pine, 
situated at a short distance from the Douglas fir plantation. This 
Scotch pine plantation hud been established in a somewhat elevated 
spot, which was formerly of a sw^ampy description. The locality 
must be classed as of second quality only, compared witli the local- 
ity in which the Taymount Douglas firs grow. It was drained 
and planted in 1847 — ^that is, 41 years ago — wdth four year old 
plants of Scotch pine ; it has been thinned thr(^e times, and it will 
again be thinned in 1889. On July 20th, 1888, the area was 
fully stocked. Omitting all suppressed trees, tho survey yielded 
the following results : — 


Diameter o£ Tree at 4 
foot 6 inches above tho 
ground, in inches. 

Number of Trct**^ in 
each Diamctcr- 
Class. 

Sectional Area at 

4 feet G inches, in 
square feet. 

5 

40 

5-45 

6 

70 

13*74 

7 

70 

18 71 

8 

90 

81*42 

9 

100 1 

44 18 

10 

70 1 

3818 

11 

40 , 

2C-40 

12 

10 

7*85 

Total, 

490 

18.5-93 


It will bo noticed that this plantation shows a greater sectional 
area per aero than tlio Douglas fir plantation. 

The mean height of the wood w^as found to be 45 feet, and from 
tho available dahi it was ascerhiincd that the volume of solid wood 
(3 inches diameter and upwards) amounted to 5,015 cubic feet per 
acre. By dividing this number by 45 (the total ago of tlie trees), 

I obtained the average annual productioiT of solid wmod = = 

111 cubic feot, exclusive of previous thinnings ; or, if only tho 
time since planting is taken into account, average annual pro- 
duction of solid wood = 122 cubic feet. 

If now we oomparo the average annual production of Douglas 
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fir and Scotch pine, we find Dougins fir = 117 or 133, against 
Scotch pine = 111 or 122 cubic feet; here, tlien, is an almost 
inappreciable difference, especially if it is considered that the 
quality of the soil in the Scotch pine wood is decidedly inferior 
to that of the soil in the Douglas fir wood. Unfortunately I 
had no opportunity of measuring a larch wood in the vicinity of 
Taymount, but it is well known to all foresters that, up to an age 
of 45 years, at any rate, larch produces a greater volume than 
Scotch pine, so that I may safely say : — If grown in a well 
stocked or crowded wood and in localities of equal quality, Douglas 
fir is not likely to produce more solid wood during the first 30 or 
40 years than the larch, and probal)ly also not more than Scotch 
pine.” 

The explanation is, that, although th(‘ individual Douglas fir 
dovelopes more rapidly in diameter and in height than a Scotch 
pine or larch, it require^, at any rate in Scotland, much more 
space ; and consequently an acre of land will hold only a much 
smaller nunilun* of tre(‘S. Moreover, 1 shall further on show that 
it is more tapering than the important Europtuin conifers. 

On the other hand, the growing stock of a Douglas fir wood 
consists of much larg(M* tree-; (though smaller in number) than an 
e(iiially old larch or Scotch pine wood, and this i«< a great atlvant- 
age wheni big timber fetches higher prices than moderate-sized 
timber. Thi'< advafitage will, however, to a eoii'^iderable extent, 
disap[»ear with advancing ago, when our indigenous timber trees 
reach the size usually demanded in the inark(*t. 

Although the Taymount plantation gives some valnablo infor- 
mation respecting the early development of Douglas fir comj)arod 
with that of Scotch pine, it leaves us as y(‘t comj)letely in the dark 
as to the further pnjgress of production with advancing age. Wo 
have detailed and accurate information of the rate of increment of 
various European conifers, such as Scotch piue, spruce and silver 
fir, but our oldest pure plantation of Douglas fir consists of trees 
now only 32 year-, old. As regards the production per acre in 
its native home nothing reliable is available. 

Hough, in his “ Elements of Forestry, ” (1882,) tells us that the 
Douglas fir reaches in Oregon to the enormous size of 2(>0 — 300 
feet in height, and from 15 — 20 fe<3t in diameter ; he adds, how- 
ever, that the tree is more commonly about 150 feet high anil from 
4 — 8 feet in diameter. In America the trees are said to stand 
near each other, but this they certainly do not in the Scotch plan- 
tations ; on the contrary, here an acre can, owing to the spreading 
nature of the branches, accommodate only a small number of trees 
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compared with other species. On the whole, the matter requires 
considerable further investigation. This could best be done by a 
competent forester proceeding to North America and making suit- 
able measurements on the spot. Such a step was actually taken, 
in 1885, by Dr. II. Mayr, a Bavarian forester and botanist. He 
visited the localities in which the Douglas fir thrives best, and he 
has promised to publish the information which h*' lias gathered. 
So far, however, Ikj has only favoured us with a lew notes pub- 
lished in forest journals, and, as he has proceedtid to Japan, as 
Trofossor of Forest Botany in the Japanese Forest School, his 
experience of the Douglas Hr may not become available for years 
to come. 

Pending further investigation, I may he permitted to gather 
together what useful information is available at present^ and to 
draw such conclusions as may appear permissible. The following* 
information is at my disposal : — 

(1) . Measurements in the Taymount jilantation. 

(2) . Height growth of two Douglas iirs on the same estate, 
planted in 1834. 

(3) . Information supplied bv Dr. II. Mayr. 

(4) . Examination of a section of a full-grown Douglas fii 
deposited in the (\)opor’s Hill Forest ^luseuin. 

(Ad. 1). The details of the measurements made in the Tay- 
mount plantation have been given above. 

(Ad. 2). The Douglas firs, planted in the year 1834, were 
about four years old when planted, so that the trees were about 
57 years old in 1887, when they showed a height of about 90 feet. 

(Ad. 3). Dr. Mayr informs us in the Allgejueine Forst und 
Jagd Zoitung” of February 1888, p. (>1, that the Douglas fir 
reaches the highest degree of perfection in the moist valleys of the 
(hiscado Range Mountains, which run parallel to the Pacific coast. 
He found that in those localities the average height of full-grown 
mature Douglas firs, grown on soil of the best quality, amounts to 
213 feet, with a diameter of 6^ feet measured at 6^ feet above the 
ground. In the same locality, on gravelly soil, the trees only 
reached an average height of 148 feet, and a diameter of 2*6 feet. 
Again, in the Rocky Mountains, in Montana, at tlie same elevation 
and degree of latitude as on the west coast, the Douglas fir reaches, 
on the best soils only, the same dimensions as on the gravelly soil 
of the Cascade Range Mountains, that is to say, a height of 148 
feet, and a diameter of about 2*6 feet. The latter dimensions are 

• Much geneial information is, no doubt, available, but for the present object 
only actual measurements can be used. 
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not more than what our Silver fir will attain in localities of the 
first quality. The part of the Cascade Range, where the Douglas 
fir grows, has an annual rainfall of about 2*6 feet, while in Mon- 
tana only 24 inches fall. Dr. Mayr believes that the development 
of the Douglas fir is proportionate to the rainfall, and to the 
degree of moisture in the air. 

(Ad. 4). The cross-section in question was sent from America 
for exhibition in Europe ; it was then made over to Kow, and by 
the kindness of the Director of Kew Gardens it was lately present- 
ed to the Cooper’s Hill Forest Museum. The section shows a total 
diameter, including the bark, of 7 foot 9 inches, and tho counting 
of the concentric rings indicates a total ago of 515 years. A care- 
ful examination of the section has yielded the results exhibited in 
the subjoined Table 



DIAMETEB, IV INCHES 

Sectional area, in square feet. 

Age in Yean. 

Total. 

Increment 
during evei>’ 
25 jears. 

Total, 

Increment 
during every 
25 years. 

Increment 
dnriiig every 
100 yoara. 

25 

10-9 


0*648 

0-C48 


50 

143 


1 U5 

0 467 


75 

18-4 



0*732 



230 

4 6 

2-885 

1-038 

2-885 

125 

2G 1 

3-1 

3-715 



150 

29-5 


4746 

1*031 


175 

330 


5-940 

1*194 


200 

36*6 

36 

7-306 

1-366 

4421 

225 

41-9 

5-3 

9 575 

2 209 


250 

471 

5-2 

12 100 

2*525 


275 

51-6 

4-5 

14-522 

2 422 



56-6 

5*0 

17*473 

2*951 

10-167 

325 

607 

4 1 


2 623 


350 

65-2 

4-5 

23*186 

3*090 


375 

69 6 

4-4 

26 421 

8-235 


400 

74*8 

5*2 


4-095 

13013 

425 

777 

2*9 

82-928 

2-412 


450 

81-5 

8-8 

86*228 



475 

84-6 

3*1 

89 036 

SB 



87-4 

89-5 

930 

2*8 

41*063 

43*689 

2*027 

11*147 


This Table exhibits some very remarkable facts. In the first 
















THB DOUaLAS FIB IB BOOTLAB1>. 


75 


place, it shows that the tree was still making good increment at an 
ago of 515 years, which is higher than that usually attained by the 
European larch, Scotch pine, spruce and Silver fir. Secondly, it 
shows, that the enormously rapid increase of the diameter during 
the first 25 years is suddenly followed by a much smaller and an 
approximately even increment during each of the following nine- 
teen periods of 25 years. I have represented the progress of the 
diameter increment graphically in the appended drawing, which 
will give a clear idea of it : — 



Diagram showing the increaf^c in diameter of the trunk of the Diruglae 
according to age. 

Thirdly, the ^ sectional area increases, on the whole, steadily. 
The periodic increment increases up to the age of 400 years, when 
it commences to fall. Taken by centuries, we find that the fourth 
century yielded the largest increment. The appended graphic re- 
prosentiition will make this clear : — 



Diagram ihowing the periodic iaerement of every 25 years in igvare/eet. 

Fourthly, the rate of growth indicated in the section up to the 
year 30 resembles that of the average tree in the Taymount plan- 
tation in a striking degree, as the following figures will show 
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Inches. 

Diameter of average tree at Taymonnt at 4 feet 6 
inches above the ground, ... ... ... 12 

Diameter of 30 years’ growth on the section from 
America,... ... ... ... ... 11*9 

Ar«siiniing, then, that the average tree in the Tay mount planta- 
tion will show a future development similar to that shown on the 
above-mentioned cross-section, I have endeavoured to forecast the 
volume of solid wood, or growing stocks (3 inches and upwards 
in diameter), which an acre of land belonging to the first quality 
is likely to contain at various periods. 

In order to facilitate my task I shall commence by giving such 
data for the Silver fir, obtained by careful and extensive measuro- 
nients on the ( -ontinent. The volume, or cubic contents of a stand- 
ing tree, is best calculated by the following formula : — 

« X A X /. 

Hero s represents the sectional area taken at a convenient height 
above the ground, usually the height of the chest of a man, or 
about 4^ foot ; h indicates the height or length of bole ; and / in- 
dicates a certain coefficient called “ the form figure.” The pro- 
duct of 5 X A repre-^ents a cylinder with a base etpial to that of the 
tree at 4 feet fi inches from the ground, and a length equal to tho 
height of tho tree, tho volume of w’hich is con>i(I(*nihly larger than 
that of the tree, as the lather tapers from the hu'-e u]>wards ; Inmco 
/is a fraction of 1, and a** the product, s X A, is tlui^ reduced by 
multiplying it with /, the latter is sometimes called the reducing 
factor. 

(^To he continued'). 


RATE OF GROWTH OF SCOTCH PINE IN GERMANY. 

The accompanying Tables may interest Intlian foresters. The first 
gives the results in English measure of the Yield Table for tho 
Scotch pine (P. sylvesiriH) compiled in 1880, by W. Weise, on be- 
half of the German experimental stations. In the column “ quan- 
tity of wood” the figures include small stuff as well as timber. 
Similar tables have been compiled for tho spruce, silver fir and 
beech. 

The second Table has been compiled from tho first, and shows tho 
age at which tho average tree attains a given diameter, and tho 
mean height, number of trees and quantity of timber per aero 
which correspond to the age so obtained. 


P. J. C. 



I I ^ I Quaktitt of Timbieb is cxtbio tot 

Mkas height in feet. I Number or Trees per acre. i acre. 


hATB OF GROWTD OF RCOTOB PINE IN OERMANT. 

I I COOS»f5QepQO-^»«IOQSO|r®OI>b-00»H 

. I ^<M.-M25o5»-'5 0i-i-^Ot-Wfc^OOOO»QQ 

► I « »o cc r-H CO o o> -- ei^K^co 00 0^0 ^ 

I rs ci'wcM' csT »reo eo CO CO 



»OC:Ci<M(MC'lQOOOOOcO 

CC’'<*CO«D»OOt'-0'^CiCO 

OCkOCCr^OOOOXb-CdCO 


e40DOCs»o«o©io<iCioofc- 
00 »o 05 CO lo 5D Qo eg cc to 

»OOlCQOt»CO*0’^^COCO 


^oicrt^eo-^cO'^i>aoi^occo»*05^^^oo 

COCOCOCO‘0'-'i-<’^05K3*— ODCO^CM^OOSOO 

•o to cgo5t»co»0'^eocOcoojcgcgcgcgoii-i.H 
cfi-T ^ 

»0C0’^C0C0QC)O'^OI>’»t'00 00^C0e0O"H?^ 
C:C5C0 0lC0'^t005^C:t0C0'-OQ0l>-o*0"^ 
oteocQOco»o-*'SO^©goicgcg©g»^i-irHi.^«-t 


OQcao»o*^coo^oocowi^eo-#*cooiooioesi 
c a0.-iC0O^-^Q0c0Oi>-'^cgO00l’'C0O^^ 
co^o>>'«oio««»'COcococsiC'icgDii-i.-.p-iiM^»-< 


5 — 


C005c0»7O50C0lMQ0'^'^»^©eO<?>© 

cocc©o©'N»6o6ci'Ccot^cr5.— Cl"**!* 
p-.-.p-.cgcicMcocorococO'^'***'^-^ 

C5 ©d OC t- CO © »0 00 t;- CC © © © 05 FiH op 

^QCW»^C^©0©©©C'*I'i*tiC5 01-4<»0 
.-i — o»cgcocccQcoT^’<i*'^-^ooio 

©«'^»^©©l0CCO©»-0Qpf^©t^C©©>0Qp©g»0»0 

^^ioo»o©'4c5«co©coi^©cg»otoo6©^eo'^»o 

i-i^©gcgoococo'^^©»oo©©©©©t^»'-t»t«-t» 

C5^t«©>-0Q0O05eg’^h»©0g©cgQ0^t^i>©oi©© 


©cg.^rpia^cpipi^t^cgie'ifi'^t-cpcoegoiioQp'-H^^ 
<ri|4,iOCO*— ob'.i' — »^CCQ005t0©l>li0»^O01PD'^tDti© 
^©gcocO'^»ouo©©t^i>-t-oocoociC5©©. ©©©© 



— »0 ^ CO uo ©g © GO »o o © 
C5ect^^<^r«Q©iiot7© 
©gooeo’^'^'^kooiouoko 




eoeo^*6»6tb«oi>»>Q6o6 


»0'^©^»o©eo©i-<©»^-^ao.^©©^-©Qp 

ir;.iOC'i©t'-'^»^t^cpaocpopoiih»P7»oc^©oi 

cgcO'^>ou5tot^t»obc6d5©oO'-'«^^^« 


©r-.'***co*-^©io©io>oe3<-j©egeo;^joQOflO 
epp-©oc><o^»M©cprt©cO'7i;-Nt^©«oo 
co'^»o»otot^ab<x>©©*“^©*<>*TOcO'^^»o 

S$SSS5SS?fKSSSSS5iS?Sp5 

c4^»OCO^t»0D©©©»^*^2252^^l2jMlH 

0»OOiOO»0©»Q©»0053©“?5'®2iS5?9S 


“»22gSSSSSSSSSS8SSSS||2S| 













MBAN HMOn 1 IK PSBT. I AOK IN TBARN. I NDMBBR OF TREES PER ACRE. 



8,933 7,319 
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ANNUAL REPORT OF THE DIVISION OF FORESTRY 
IN THE UNITED STATES FOR 1887 . 

This is tho second Annual Progress Report for the whole of the 
States, and like tho first is written hy that indefatigable pioneer in 
forest matters, Mr. B. E. Fernow, Chief of tho Forestry Division 
of the Department of Agriculture. 

The Report describes briefly the vrork which the Division under- 
took or accomplished during the year, and outlines the plan of 
work which it is desirable to pursue in future. It also contains a 
short, but very interesting account of the conditions prevailing in 
regard to forest matters in the several States and Territories of 
the Union. 

The w’ork of tho Forestry Division is principally to’ act as an 
office of enquiry and advice. Hitherto the information it has 
collected has consisted in a reciUil of tho methods of forest admin- 
istration which prevail in Europe, and in a presentation of the 
needs of the country as full and as accurate as the necessarily 
imperfect knowledge of its forest conditions has permitted. Im- 
perfect as this knowledge is, it is sufficient to show how wantonly 
the forest wealth of the country has been, and is being, squandered, 
and how urgent the necessity of some sort of concerted and ener- 
getic action on the part of the Government is. 

Tho enormous areas reported to be under wood in the several 
States, as detailed in the following Statement, are calculated to 
deceive the outsider, but Mr. Fernow assures his Government, in 
very emphatic and unmistakable language, that the reduction of 
the forest resources is taking place wdth headlong rapidity, and 
that “ devastation and deterioration in quality of the remaining or 
the new crop go hand in hand with the decrease of serviceable 
material. ” 


Bute. 

Acreage noder 
forest. 

Percentage of 
total area of 
State. 

Percentage of 
vrooded area in 
farm. 

Maine, ... 

... 12,000.000 

02-7 

22*4 

New Hampehire, 

3,000,000 

52 

43*2 
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State. 


Acrcnpe iiiidcr 

Perrontnge of 
total urea of 

Percentage of 
wooded area in 


forest. 

State. 

farm. 

Massachusetts, 

... 

1.389,500 

27-8 

entire area. 

Rhode lalaud, 


163,528 

24*2 

i» » 

Connecticut, 


650,000 

21 

99 

Vermont, 

... 

1,990,000 

32*5 

79*1 

New York, 

• a. 

8,000,000 

26-2 

64*9 

New Jersey, 

• a . 

2,330,000 

48-8 

30*4 

Delaware, 

... 

300,000 

23*9 

7 

Maryland, 


2,000,000 

31 

81 

Virginia, 


13,000,000 

50-6 

70*2 

North Carolina, 


18,000,000 

57*9 

77 

South Carolina, 


13,000,000 

67-3 

55*8 

Georgia, 


18,000,000 

47*7 

84 8 

Florida, 

... 

20,000,000 

57 

? 

Alabama, 

... 

17,000,000 

53T 

59*6 

Mississippi, 


13,000,000 

41 

? 

Louisiana, 


13,000,000 

44*6 

351 

YcxaSj ••• 

... 

40,000.000 

23*2 

? 

Michigan, 

... 

14,000,000 

38-1 

31*8 

Wisconsin, 

... 

17,000,000 

48*8 

28 

Minnesota, 

... 

30,000,000 

59-3 

6*8 

Ohio, 


4,258,767 

16*69 

98*6 

Indiana, 

... 

4,300,606 

19 

97*3 

Illinois, 


3,500,000 

9*8 

entire area. 

West Virginia, 


9,000,000 

57 

? 

Kentucky, 


12,800,000 

50 

78-2 

Tennessee, 

... 

16,000,000 

GO 2 

70*2 

Arkansas, 


28,000,000 

81-2 

28 

Iowa, 


2,300,000 

12*7 

entire area. 

Dakota, 

... 

3,000,000 

3*2 

2*7 

Nebraska, 


1,500,000 

3 1 

21*4 

Kansas, 


3,500,000 

6-7 

28*3 

Montana, 


25,000,000 

269 

? 

Wyoming, 


7,800,000 

12 5 

7 

Colorado, 


10,630,000 

16 

7 

New Mexico, 


8,000,000 

10*2 

3 

Idaho, 

... 

10,234,000 

18-5 

7 

Nevada, 


2,000,000 

2*8 

7 

Utah, 

... 

4,000,000 

7*6 

7 

Arizona, 

... 

10,000,000 

13*8 

7 

Washington Territory, 

20,000.000 

44*3 

2*19 

Oregon, 

... 

20,000,000 

33 

7*12 

California, 

... 

20,000,000 

20 

8*3 
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From the preceding table we see what a vast and varied area 
(3,062,990 square miles) the Forestry Division has to watch over, 
and yet it is limited to a total expenditure of about £2,000, out of 
which to pay for experiments, investigations, reports, and the col- 
lection and distribution of valuable economic forest seeds and 
plants 1 It is to bo hoped that the Government will, before it is 
too late, appreciate the urgency of the forest question, and subsi- 
dise its Forest Department in a measure commen^^urate with the 
extent and tremendous importance of its work. 

Mr. Fornow has given in his Iteport information regarding fif- 
teen of the principal indigenous timber trees of the States. This 
information is grouped under the following heads : — Distribution, 
growth, soil and locality, mode of propagation, quality of wood 
and economic uses, and descriptive characters. 

Thirty-six out of the 147 imperial octavo pages composing the 
Report are devoted to suggestions for a systematic enquiry into the 
forest resources and conditions of the country with a view to com- 
piling a complete body of statistics and working out the bo>t sys- 
tem of protecting, administering, organising, treating and utilising 
its forests. The syllabus of tliis enquiry includes all the subjects 
which form the subjccl of teaching in a Forest School, and the 
mode of enquiry r(‘Commended is bas<‘d on the actual practice of 
Forest officers in Euro})e in charge of Statistical bureaux and ex- 
perimental stations. The results of experiments made in Germany 
arc brought together and recorded in these pages. These very 
interesting facts would, it may be thought, find their proper place 
in a year-book of Fore>t Science in general rather than in an an- 
nual report of progress in forest administration in the United 
States. But as in the present condition of forest affairs in the 
States, the Forestry Division occupies to a great extent the po.'^i- 
tion of a pleader before the Government for greater activity in the 
preservation and improvement of their forests, every fact bearing 
on forest conservancy requires to be placed before it in order to 
win its acquiescence. 

Fire seems to be, as with us, the worst source of injury after 
reckless clearing and felling. In New Hampshire and also in New 
Jersey tho annual loss caused by fire to actual standing stock alopo 
is estimated at £250,000, an amount that is almost equal to the en- 
tire taxation of those States. In 1880 the pecuniary loss suffered 
from forest fires was estimated at over £1,000,000. The Legisla- 
ture of nearly every State has taken up energetically tho question 
of protecting tho forests against fires, but although in some States 
a certain measure of success has been achieved, the want of a re- 
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gtilar organised Forest Department has hitherto rendered the law 
against fires more or less nugatory. By way of specimen, we 
transcribe below in full the laws against forest fires in Massachu- 
setts. Our readers willjnot fail to observe the marked spirit of 
self-government which characterises these enactments, so different 
from that pervading the forest enactments of the older world. 

“ An Act for the protection of forests against fires. 

“ Section 1. Whoever wantonly and recklessly sets fire to any mate- 
rial which causes the destruction or injury of any growing or standing 
wood of another shall be punished by fine not exceeding one hundred 
dollars or by imprisonment in jail not exceeding six months. (Chap. 163 
1882.) 

“ An Act for the better protection of forests from fires. 

“ Section 1. Whoever wifully or without reasonable care sets a fire up 
on the land of another by means whereof the property of another is in- 
jured, or negligently or wilfully suffers any fire upon his own land to 
extend beyond the limits thereof by means whereof the wood or property 
of any other person are injured, shall be punished by fine not exceeding 
two hundred and fifty dollars. 

Section 2. In all towns it shall be the duty of the selectmen to ap- 
point within thirty days after the passage of this Act, and thereafter an- 
nually, in March or April, one or more persons, to be called firewards, 
who shall, in respect to fires in woodland, have and exercise the powers 
and duties prescribed for firewards in Chapter thirty-five of the public 
statutes. In towns of less than three hundred voters the selectmen 
may serve as forest firewards if the towns shall so elect. 

** Section 3. It shall be the doty of forest firewards to post copies of 
this Act and Chapter one hundred and sixty-threo of the Acts of the year 
eighteen hundred and eighty-two in two or more public places, to inves- 
tigate all cases of fires in woodlands and report thereon to the mayor of 
the city or to the selectmen of the town, who in their discretion shall 
cause complaints to be made for violation of the provisions hereof. 

** Section 4. The mayor and aldermen and selectmen shall make re- 
turn to the insurance commissioner, as required in Chapter thirty-five, 
section ten, public statutes, of all forest fires in their respective cities and 
towns in which more than one acre is burned over. 

Section 5. The engineers of fire departments in cities where a fire 
department exists shall have and exercise the powers and duties herein 
prescribed for forest firewards. 

Section 6. Forest firewards may employ such assistance at the ex- 
pense of the city or town as they see fit to suppress forest fires, and shall 
receive such compensation as the city or town may determine. ( Approv- 
ed June 16, 1886, Chap. 296.)** 
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In most States the Railway Companies are required to keep their 
lines clear of inflammable material, and to provide their locomotives 
with spark arresters. 

The replies to the questions regarding the effect of the removal 
of the forest upon springs, streams and ponds tell, with scarcely a 
single exception, the same story. The water supply is year by 
year failing, and the smaller jsprings and streams which had never 
until recently been known to fail, often become totally dry in a 
dry season. The deposit from the overflow of streams has changed 
in character ; it is now more sandy, showing that it is the wash, 
not from the rich mould of the forest, but the scourings of bare 
hill-sides, scarred by ravines cut deeper at every freshet for want 
of the protecting forest. 

Even with respect to the influence of the clearing of forests on 
the climate there is only one answer, and that is that extremes are 
becoming more pronounced in consequence of it. 

The tapping of pine for turpentine (turpentine orcharding as it 
is called) is carried out without any regard to the safety of the 
trees, which are thus rendered useless, if they are not killed outright. 

In most of the States that peculiar institution, the Arbor I>ay, 
has been established by act of the legislature. By this, as all our 
readers are aware, one day in the year is set apart to be observed 
by the people at large in “ planting of trees, shrubs and vines, in 
the promotion of forest growth and culture, in the adornment of 
public and private grounds, places and ways, and in such other 
efforts and undertakings as shall be in harmony with the general 
character of a day so established.” In many of the States the 
formation of new woods and forests of certain species is encouraged 
by exempting the planter from taxation for a period of usually 
20 years after the young growth has reached a fixed height, i.e., 
has become established. 

The extent to which the forests are worked is astounding. In 
Michigan the aggregate value of white pine (JPiniis Strohus) timber 
exported from the forests during the past 25 years approximated 
£174,000,000, or at the average rate of £7,000,000 a year. In 
the same State there were during 1884 3,855 wood-using factories, 
representing a capital of £16,000,000, and employing 74,869 per- 
sons, who received a total of £5,400,000 in wages. Besides sup- 
plying the enormous wants of a large and rapidly increasing po- 
pulation, the States export, chiefly to Europe, a very large quanti- 
ty of timber. The following Table gives the quantity of timber ex- 
ported by the several countries named. The figures represent 
million cubio feet : — 
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Conntries. 

1885. 

1886. 

1887. 

Canada (official), •• 

ICO 

173 

168 

Russia (imperfect), . • 

149 

146 

150 

United States (official), 

127 

122 

114 

Sweden, •• 

120 

114 

122 

Norway, 

68 

65 

65 

Germany (official), 

C3 

54 

63 

Finland, 

46 

39 

42 


We confess that wo rise from a perusal of Mr. Fernow’s excel- 
lent Report in no cheerful mood. On the one hand, it is true, we 
have enthusiastic and able men, like Mr. Fernow, preaching the 
new gospel of solf-ilenial and providence in the utilisation of the 
vast forest resources which a bountiful Nature has i)laced at the 
disposal of the present generation of tludr countrymen ; but on 
the other hand, there is still the ^ame reckless waste going on, 
which was no doubt permissible, and at any rate inevitable, when 
the country was being fii>t settled, but is simply suicidal at the 
present day. In the midst of all thi> discouragement, the most 
hopeful sign of the times is the <‘'itabli>hment of forestry classes 
at most of the (/olleges and Universities. The Professors of 
forestry are mostly men of high >cientific attainments, many of 
them being eminent savant’^, and their clasnos are well attended. 
Their teaching mu-t eventuall}' filter down amongst and leaven 
the mass of the people, and tin* tiim* may soon arrive when the 
forest question will be taken up enthusiastically by the principal 
citizens in every State. 


The BraKDIs Prize. — We would remind intending competitors 
that their essays must reach the Director of the Forest School, 
Dehra Diin, N.-W. Provinces, before tlie end of March. 
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A NEW VIEW OF JARDINAGE. 

( Continued from tJie February Number'), 

In accordance with the promise made in our last paragraph on 
this subject in tlie preceding Number, we now proceed to offer our 
owTi comimmts on tin* view of jardinage taken by M. Gurnaud 
and on his practice of th<^ s\Ntem. 

We arc very glad indeed to find that a champion lias at last 
arisen to clear thi" system of much ot the odium which has always 
attiiched to it in France. The discredit into which it has fallen 
is duo in a great nioasuro to the teaching of the Nancy Forest 
S<‘hool. Parade returned from Germany, at the beginning of the 
second decade of thi^ century, full of the new’ gospel preached by 
the great Ilartig, whose pupil he had been. With the enthusiasm 
characteristic of all young men, he wn-ote an apotheosis of the 
Miithode naturelle in his celebrated work La culture de*^ hois,” 
which after nearly half a century still remains, without any im- 
portant alterations, the text-book at Nancy. Nanquette, Ragneris 
and Broilliard, all throe pujiiL of Parade, continued to tcsich the 
unrivalled excellence of the method by disparaging every other, 
inclusive of jardinage. Thu> Bagneris in his “ Manuel de Sylvi- 
culture^^ “Jardinage con^Lth in felling here and there, 

wherever they chance to be found, trees that are dead^ decaying^ 
unsound or past maturity, and a few othors that are still healthy 
to meet ^the demands of the market.” Again Broilliard in his 
“ Cours d:am6uigement says, that the method is “ simply the ex- 
ploitations of primitive humanity generalised into a system, and 

• See Fernandez' translation entitled ” Principles of Forest Organisation/* 
pages 170 and 17). 
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lower down he adds that it consists in the removal here and 
there of the oldest trees, of those dying^ decaying or dead^ and of ■ 
others still in full growth, but which are required to satisfy the 
wants of the proprietor.” The italics are in every case ours. 
Both these writers prejudice the system at the very outset by 
declaring that its essential characteristic is to make the forest 
yield unsound wood, sound timber being cut only to satisfy the 
market or the wants of the proprietor. This is surely a most un- 
fair way of putting things. Why, if we take any class of fellings 
in their own favourite MttJiode naturelle^ a forester marking a coupe 
must necessarily first of all mark for felling the dead^ dying and 
decaying trees, and only after these, in order to make up the 
balance of the fixed yield, the sound, healthy, growing trees whose 
removal is required in the interests of the surviving neighbours or 
of the regeneration. So that the charge of throwing into the 
market in the first place unsound produce is just as true of tlie 
one system as of the other. And indeed it is the very essence of 
good forestry everywhere to utilize without delay all trees which 
in the very best managed forests die, enter on their decline or 
deteriorate in more or less large numbers, according to the soil 
and the locality, within the period from one felling to the next. 
If the charge made against jardinage of yielding unsound wood 
were confined to pointing out that more or less heavy damage, 
cau.-^ed by the frequent I'elling in one and the same place ot large 
tree.", wa^ inseparable from it, the detractor-^ of the system would 
have occupied a >afe po'ition, for however carefully the felling, 
conversion and export ()j)eratiou> may be carri(‘d out, the most 
uncompromising advocate of jardinage must admit that the dam- 
ag(‘ done is greater tlian in any other system of exploitation. 

This charge M. (jriirnaud doe> not, as far as W(* know, attempt 
to meet. The (ixtent of damag<* can of course be very consider- 
ably reduced by adopting a long rotation of coupes ; but if this 
period is rai‘'(‘d beyorul a c(*rtain comparatively low limit, the 
ex])loitation of the coupes ceases to be a jardinage at all. It be- 
comes an intensive system of felling, whercjis jardinage is essenti- 
ally an extensive systeju in the sense that in it only a little must 
be taken out of tlie forest at any one point. Thus intensified 
jardinage would become what has been docribed as the Group 
Method in Fernandez’ “ Rough Draft of a Manual of Indian Syl- 
viculture.” * There is, however, no reason why the length of 


* The Qrujpj^en- und hontweise Schirmheaamung of Karl Qayer. 
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rotation of the coupes should not be broup;ht in each case as nearly 
up to the maximum limit as prevailing circumstances will allow, 
so as to minimise the destructive effects of the jardinage fellings. 

But besides the defect just pointed out. there arc also three 
other very serious ones ■which jardinage, even of the most* intensi- 
fied kind, can never divest itself of, except in foiv.Tts of very 
limited extent. These defects arc — 

(i). Difficulty of protection ow’ing to the necessarily large 
areas to be looked after. 

(ii) . For the same reason, expensive working and export, 

resulting in rodueod not prices and possible diminished 
utilisation of the cheaper classes of produce. In some 
cases, small stuff, such as faggot wood, and inferior 
species may become altogether unsaleable. Tlius wo 
have not only los-^ of revenue, hut also of production, 
for to obtain the maximum production the entire 
accumulation of the annual increments up to date 
must he' taken out of every comph*te crop each time a 
felling is made. As a re -nil of inferior produce re- 
maining unutili-«ed, dead and decaying wood ultimately 
encumlKTs the ground everywhere, to increase the 
destructiveness of forest fires and propagate injurious 
insects and fungi. 

(iii) . Imjiossihility of admitting cattle anywhere, since the 

entire area is constantly under regeneration — a really 
capital defect in most of our Indian forests, where the 
question of pa>turage is, as a rule, inseparably con- 
nected with that of sylviculture. 

Then again, owing to the very limited amount of felling allow- 
ed at any one point, the regonoration is more or less unregulated, 
the removal of trees being p(>rforce restricted mainly to opening 
out the leaf-canopy over advance* growth. Such being the case, 
those species are bound to predominate in the new crop, which seed 
and germinaU^ most freely and survive best under the kind cover 
peculiar to a forest worked by jardinage ; so that this system may 
be totally unsuitod to a forest, of which the valuable species are 
difficult to regenerate, especially if of the rest those which come 
up most freely are worthless from the point of view ol the market. 

At the same time wo must admit the very great advantages 
secured by the adoption of jardinage— (i), constant maintenance 
of the leaf-canopy in as full a condition as we like and the pre- 
vailing species, soil, locality and climate will allow ; (ii), constont 
maintenance or improvement of the fertility ol the soil ; (iii)j 
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keeping down, as much as possible, of low invasive herbaceous 
and shrubby growth ; (iv), certainty of regeneration with some 
species or other ; (v), almost unlimited elasticity in the working 
of a forest, the exploitations being capable of being made to res- 
pond at once, within the capability of the forest, to the most widely 
fluctuating demand both as regards quantity and class of produce ; 
and (vi), the comparatively little skill ahd experience required in 
applying the system (regarding this point we shall have more to 
say lower down). 

Having said so much, in order to clear the ground for further 
remarks, we will now proceed to discuss the more important points 
raised by M. Gurnand. 

First of all we must confess that we cannot help sympathis- 
ing with that courageous oflicer in his revolt against the tyranny 
with which the Methodc naturelle ha< been enforced everywhere in 
France, whencc'^oever it has been possible to drive out every other 
system. The MiHhode naturelle is at this day what it was more 
than half a century ago, when Parade first preached it in the coun- 
try, although it has clsowhere undergone modifications in various 
direction'^ in order to adapt it more closely to actual conditions. 
Its unchangcability it owes mainly to two causes — the ])rodigi- 
ously favourable climate of France for forest culture, and the un- 
happy misnomer which makes it accepted by every French forester 
without question, from the time he begins to imbibe the first rudi- 
ments of his profession, as the natural method. Those of our col- 
leagues hailing from Nancy, whose lot it has been, on first arriv- 
ing in this country, to serve outride the temperate forests of the 
Himalayas, must have found themselves sorely puzzled how to apply 
the method in their charges. The real fact is that the method in ques- 
tion is not the natural method at all, but the normal method. Its 
application postulates the actual or possible existence of a normal 
forest, that is to say, of a forest that consists of conveniently dis- 
tributed croi>s forming a complete series, the individual members 
of which, covering more or less equal areas, or areas of more or 
less equal productive power, represent respectively every successive 
stage of growth from the nascent seedling to the fully exploitable 
tree. Whereas, for a given forest, that method would be the natural 
one, which was most nearly adapted to prevailing conditions of 
growth, so that there can never be one immutable natural method 
for the whole world or even the whole of a country or district. 

In his revolt against the classic method of his country, M. 
Gurnaud, it seems to us, goes to the opposite extreme and abolishes 
entirely the idea of the crop as the individual to bo treated, and 
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replaces it by that of the individual tree. This is obviously a 
mistake^ but it is possible that in actual practicoj ii) applying his 
method, the crop as an individual occupies a due share of his 
attention. 

Leaving out side issues, M. Gurnaud’s quarrel is really with the 
way in which jardinage is understood and carried on. in France. 
He correctly says that cleanings, thinnings and other fostering 
operations are not entirely excluded from the method. But, if we 
understand him aright, he lays too much stress on this fact, and 
would make it appear that these operations have the same meaning 
and extended character as in those systems in which the regenera- 
tion is concentrated at a time within limited, easily manageable 
areas. It is however easy to show that in the case of cleanings and 
thinnings at any rate he is wrong. In the first place, as it is the 
essence of the jardinage method to have all the various ages mixed 
up, whenever a jardinage felling was undertaken, many promising 
saplings and poles of vahialile species would be found requiring to 
be saved from overtopping inferior growth, and at many points 
the forest would bo so crowded as to require being thinned ; so 
that the jardinage felling itself would necessarily include a certain 
amount of cleaning and thinning. But it is evident that such 
cleaning and thinning must be of a very restricted character, and 
would be really only very liighly modified cleanings and thinnings. 
To be true cleanings and thinnings the area in which they are 
required would have to bo appreciably large, and we should then have 
a case not of jardinage but of the group method. lu the next place, 
cleanings and thinnings cannot be made separately, but must ne- 
cessarily be comliined into one and the same operation, since when- 
ever any portion will require being cleaned, anotlu^r in immediate 
proximity will require being thinned ; and not only this, but both 
operations may often become urgent in one and the same i>lace, 
owing to the presence of more than one distinct tier of growth. 
In the third place, if the combined cleaning and thinning is to be 
repeated, once or oftener, as an entirely separate operation sub- 
sequent to the jardinage felling, either the periodicity of this fel- 
ling must bo lengthened to such an extent as to require heavy 
removals of produce inconsistent with the spirit of jardinage, or 
the cleaning-thinning (if we may be allowed to coin such a word) 
should be given an entirely different rotation of coupes from that 
of the jardinage fellings, the number of the coupes in the former 
being considerably larger. 

All through the papers which wo have translated runs the spirit 
of revolt, not only against the M4ihode mUurelle^ hut against jardin- 
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age itself as it has been hitherto understood. Indeed, we strongly 
suspect that M. Gurnaud has, without being aware of it, just got 
upon the borderland of the group method, which stands midway 
between the so-called natural method and jardinage, and is the true 
natural method.* If this is so, then we readily concede to him 
the possibility of making, in his method, real cleanings and thin- 
nings as operations quite distinct from, and subsequent to, the fel- 
lings effected in connection wdth regeneration. That our suspicion 
is correct is also supported by the statement, the responsibility for 
which has been accepted by M. Gurnaud, that ‘‘ thus understood, 
jardinage really becomes a most intensive method of treatment.” 
The most ardent advocate of jardinage could not call it an intensive 
system of treatment. Again, it is said of M. Gurnaud's method 
that it requires on the part of the forester great sagacity, close 
attention and a perfect grasp of the detail of pre-^tmt as well as of 
past work. * * * The delicate nature of the individual operations 
increases in the same proportion as the intcn^ity of the culture.” 
Now it is an acknowledged fact that in real jardinage the selection 
of the trees to be felhjd In far easier than in any other system of 
high forest culture. 

Assuming that our conjecture is right, M. Gurnaud's system 
just stops short of the group method. This latter has been attiiin- 
ed by working down from the m^thode naturelle^ from the treat- 
ment of the hypothetical normal forest to the actual forests of 
this sublunary sphere. M. Gurnaud's system has, on the other 
hand, been worked up from the jardinage method, and hence still 
retains the two main elements of this method, r/c., exploiUition 
by individual trees and the constant maintenance of an ujiper 
stage of large trees alioAc a lower stage or the underwood, the 
most promising individuals of which are alone allowed to grow 
u|) into the upp<^r .stage. If wo s<?ek precision, we must cease 
calling M. GurnaudV system jardinage, which it i.s not. But 
however we designate it, it is a distinct step of progress, and will, 
wo are sure, >erve a^ tlie basis for the treatment of a great many 
of our forests, which are not yet, or never will he, sufficiently 
favourably placed for the application of a more intensive system 
of culture. In .some of these forests M. Gii maud’s method may 
be introduced at once, while in others, wliich are actually under 
the rdgime of jardinage, an approach to that method may be adopt- 

* For those who have only studied French forestry, wo may define the group 
method os that which insists on treating every portion of a forest on its own 

merits. The only work in English, in which this method is described, is Fernan- 
des* Rough Draft of a Manual of Indian f^ylvicultare.** 
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ed with advantage as the opportunity presents itself. "Even in 
the various systems of improvement fellings whi,'/h we are now 
prescribing everywhere on a large scale, M. Gnrnaud’s method 
may be kept in view with profit, as it will serve, in most cases, -to 
direct those fellings on the proper lines. We Indian foresters owe 
M. Gurnaud a heavy debt of gratitude for having V“ippli®d us 
with a ready-made system of forest culture, which will be the key 
to the solution of many a hard problem that has puzzled most of 
us for years past. For many of us it gives a definite form to ideas 
that have o(?feurred to us often enough, but have never attained 
that precision which alone cun give them any practical value. 

We may go further into this subject in a future article. In the 
meanwhile we earnestly iiivih* remarks from our colleagues work- 
ing in various parts of the Empire. 

IN DIAN DATE^ ALMS. 

Pending the completion of the Ia^t voliimo of the ‘ Flora of 
British India,’ it may iutere'^t our readers to have the list of the 
indigenous species of palm of the genus PJia'nin which have been 
admitted as distinct by Prof. Beccuri of Florence, to whom the 
w’ork of the descriptions of the Indian Palms has been entrusted 
by Sir J. Hooker, 

1. Phamix acardls, Roxb. — The small species witli round l>nl- 
bous-like root-stock, found in the lower hills of the North-West 
Himalaya, and tin* plains country adjoining. 

2. P, hum ilia, Roy le. — The common Miiall species found through- 
out the Central Province*!, Northern Bengal, f;hota Nagpur, the 
Circars and Uecciin, down to the Nilgiris, It has three principal 
varieties — 

1, Oualejjana — Deccan ; 

2, pedunculata — Nilgiris ; 

3, robuata — the large one of Parasnath and the Circar Hills. 

This species usually has a quite distinct stem when tolerably old. 

3. P. zef/lanica^ Triinen. — The same as Gaertner’s P. pitsilla 
and Linnrous’ PJlate si/hrstria, Ceylon. 

4. P, farinifera, Roxb. — A whitish scurfy-leaved species of the 
coasts of the (’arnatic, common about Madras. 

5. P, nijncoUiy T. And. — The large handsome species of the 
outer Darjeeling Hills. 

6. P. paludoaa^ Roxb. — The Sundarbans. 

The 7th species, P. sylveatrisj of which the edible date P. 
fera is considered as a variety, is only admitted as an introduction. 
4th February f 1889, J. S. G. 
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BAMBOOS FOR FISHING RODS. 


In continuation of my letter which appeared in your Number for 
September of last year, I send you a letter received by a friend of 
mine from Messrs. Hardy Bros, on the subject of “ Calcutta canes ” 
(bamboos) for the manufacture of split-cane fishing rods. 

I should be much obliged if any of your readers could enlighten 
me as to the species of the cane referred to, and the locality from 
which it is obtainable. 


Dehra. Dun, 
21st January y 1889. 


} 


Fred. Bailey. 


“ The canes (mottled bamboos) we nse, we of course import from Cal- 
cutta. They are bought for us and shipped to Liverpool. Do you know 
if there is such a name as **mytols”7 And if these mottled bamboos 
are called by this name in any district ? Or if there is a district of that 
name from which they come? We have had the raw cane before burn* 
itog— have had them oiled and seasoned or half burned in hot sand to 
order, and after all we are of opinion that this burning toughens, or 
rather stiffens and hardens the canes very much, and this stiff springpnoss, 
combined with toughness, is what is most required. Wo use both male 
and female bamboos, the males almost solid, hut we prefer the thinner or 
female, as on cutting up these male canes they are generally soft, having 
so much pith. For our purpose wo find them inferior to females. You 
will notice great thickness is not of much consequence, as we would 
rather double build, as see woodcut on this paper.* The great danger in 
burning the cauos is they are generally too much burned. In no place 
should the burning be into the fibre, ns of course that spoils the cane. 
At the same time, as before said, w'c believe the burning to be important. 

** If you can in any way put us in the way of getting good bright and 
not over-burned canes we will be very much obliged to you.’* 

27th June, 1888. 


FORESTRY IN HUNGARY. 

(^Continued from page fij). 

CHAPTER II. 

A TOUR IN THE CARPATHIAN FORESTS. 

General Description. 

We reached Buda-Pesth on the 29th June, 188<), and next morn- 
ing proceeded to the office of the Diro(‘tor-General of Forests, 
where we were received with great kindness, and the final arrange- 
ments for onr tour were made ; a detailed programme, showing 


• 8eo •woodcuts in our issue for September 188B. — [Bn.] 
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where we were to go, and what wo were to seo each day was 
drawn out and circulated to the forest officers co icerned. Next 
day, we were received by Baron Gabor Kemeny, Minister of 
Communications ; and the Acting Director-General of Forests, M. 
Rouai, vevy kindly offered to allow M. Albert de Lavotta, an 
assistant Inspector, to accompimy us on our tour, in o^der to ar- 
range our journey and act as Hurigarinn interpreter. 

Accompanied by this accompli4i(^d forester and linguist, as well 
ns charming companion, we left Biida-re>tli on the evening of the 
2nd July, and travelled by Mi>kolcz, Sato rally a- Ujlieli, and Kiraly- 
lidza, to Marmaros-Sziget, which lies at the foot of the Carpatliian 
range, in the north-eastern part of the kingdom. Between Mis- 
kolcz and Satorallya-Ujheli, we pa>M*d through the celebrated 
Tokay wine country ; and then crossed a Vast plain with very 
poor soil, on which Robinin Paeudo-acacia is now bedng successfully 
cultivated. In the neighbourhood of Kiraly-luiza, we twice cros- 
sed the Tisza, on which we saw many rafts slowly making their 
way dowm to the Danulus 

Wo vrero about to vi^it four Oon«?ervato* ships, viz,: — Marmaros- 
Sziget, at the head of the Tisza ; Bustynhaza, on the Taraez ; 
Lipto-Ujvdr, on the northern slop(‘N of the* Alacaony range of 
hills, which runs parallel to, and to the south of, the general line of 
the Carpathians ; and Beszterezehanya, which lies round the head 
waters of tlie Garam river. The conditions in the four districts are 
sufficiently alike to make it pos-iblo to give one general descrip- 
tion of them all. 

Tlie total area is square miles, of w^hich 1,329 square miles 

fire actually under fon*st, and the remainder consists of fields, mea- 
dows, and unproductiv(* ground. Of the former an'u, 1,203 square 
miles arc situated above the elevation of 2,000 feet. The main 
crop is composed as follows, viz. : — oak 34 square miles, beech 
and other hroad-leav(*d specie*^ 412 square miles, conifers 883 
square miles. The wdiole of tliis anwi, with the exception of 95 
square miles of Forests of Protection managed on the selection 
system, are mainhiined as high forest, with a revolution of from 
80 to 120 years. The average annual revenue, expenditure, and 
surplus, during the four years from 1881 to 1884 were — 

Rovenuo, ••• £191,157 

Expenditure, — 129,484 

Surplus, ... ^1.678=ltf. 2d. per acre. 

The four Conservatorships arc formed by the aggregation of 40 
divisions averaging 41 square miles, and sub-divided into 190 
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guard's beats averaging 8 square miles. There are 144 officers of 
the superior staff, and 318 subordinates ; and the total annual cost 
of this establishment is £24,435, or 5^. per acre of the entire 
area. 

Provisional working plans have been framed for the whole of 
the forests. The area annually felled over is 6,677 acres ; 6,805 
acres were replanted in 1884, and in the same year 422 acres were 
regenerated naturally by successive fellings. The annual yield is 
somewhat over 16J million cubic feet of timber, nearly 14J million 
cubic feet of firewood and charcoal, and 3,100 tons of tanning bark. 

With a view to avoid the flooding of the local markets by the 
sale of excessive quantities of State timber, and thus lowering 
prices to the injury of private interests, it has been arranged to 
export at least one-half of the timber from the Marmaros-Sziget 
Conservatorship beyond the Hungarian frontier. Most of this 
wood, as well as of that coming from Busiyahdza down the Tisza 
and Taracz rivers, is floated byway of Szolnok and Szeged, where 
a good deal of it is sold, to the Danube at Belgrade, and thence to 
Orsova for sale to merchants from the Balkan provinces. But a 
part of the timber goes by rail to Austria and Germany, and a part 
to Franco and Italy by way of Fiume. From Lipto-Ujvdr, tho 
main lino of export is by raft down tho Vag to the Danube, and 
thence to Buda-Pe»th and Orsova. From Beszterczcbanya, the 
route is down the Garam to the same destination. 

At Lipto-UjvAr there is a large tanning factory, which takes 
annually nearly 25,000 tons of bark, principally of spruce. About 
one-half of this quantity re-sold raw, while the other half is 
boiled down and yields 3,000 tons of extract, which is exported to 
other European countries and also to Aiiicrica and Australia. 

The prices realized in 1884 per cubic foot of wood shinding in 
the forests were as follows, viz. oak, 1 Jd. to 5}:d. ; beech, Id. ; 
other broad-leaved sfiecios, 1^. to 3Jd. ; spruce and silver fir. Id. 
to 2 Jd. ; larch and Scot's pine, 2d. to 3d. ; firewood from a nominal 
price to ^ of a [>onny. 2,140 permanent and 6,300 temporary 
workmen arc employed in the forests. For the accommodation of 
tho officers and guards, and for offices, tho following buildings have 
been erected : — 

For officers only, first class houses of more than 


three rooms, ... ... ... ... 68 

For officers only, second class bouses I ••• 12 

For officers and guards, ... ... ... 859 

For guards only, ... ... ... ••• 250 

Offices, ... ... ... ••• •.. 9 
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There are 14.9 communes having rights in the f-»Testa ; in 81 of 
these the rights have been commuted or regulated, and the ques- 
tion is in process of settlement in the 68 others. The number of 
forest offences committed in 1884 was 5,267, and the fines in- 
flicted amounted to £1,713. 

The figures which follow relate to three of the Conservatorships 
only, as information regarding Bustyahdza was not obtained. Dur- 
ing 1884, 15 acres of forest were burnt, 38 acres were carried 
away by inundations, 142 acres of oak were destroyed by the 
caterpillars of the processionary moth, Cnethocampa processumea, 
(Stephens) ; 216 acres of spruce were ruined by the typographer 
beetle, Bostrichus typographus; and 412,000 cubic feet of timber 
were blown down or crushed by snow. The comparatively small 
amount of damage done by fire is explained by the limited extent 
to which grazing is practised in the forests on these hills. 

There are in these three Conservatorships — 

1,135 miles of first and second class roads. 

139 miles of wet and dry timber slides. 

494 miles of river used for floating. 

17 miles of canals used for floating. 

43 reservoirs, ooataiuini? 114,000,000 cubic feet of water, and 
30 booms aggregating 3,844 yards in length. 


Marmahos-Sziget. 

On reaching the department of Marraaros, we ascended the 
valley of the Tisza, and arrived at ILvrraaros-Sziget on the after- 
noon of the 3rd July, 1386. Uere we were hospitably ro(^ivcd at 
the house of M. Bolhazy, Forest Secretary, and at once conduct^ 
over the groat saw mills, which have been established by private 
enterprise on the bank of the canal just outside the 
As we entered the extensive yard, wo were great y as nis 
the vast quantities of timber by which we were surroun . 
of logs, few of thorn of remarkably large diameter, 
ground in every direction ; and the canal was • u 

the timber forming which was, we were told, “o* * 

day’s supply for the saws ; while, within one month, the y 
full would be placed on the honchos, fifteen in num 
from 18,000 to 21,000 onbio feet of wood are “P ^^he 

machinery appeared to bo old-fashion^, e mw 
down stroke only, and being sharpened by n . ^ 

of a conflagration in tho a Antral pos^^^ 

precautionary measure, a largo vat, const 
is kept full of a tiro-cxtinguishing fluid. A 
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for the occasion, was extinguished in our presence, in order to show 
us the eflFect of its use. The timber, which is almost entirely - 
spruce, and comes from the State forests near the head of the 
Tisza, can be delivered by the Forest Department at the mill for lef. 
per cubic foot, which rate includes all charges for felling, logging, 
and transport by water over a distance of 5(> miles ; and as the 
proprietor of the mills pays id* per cubic foot for it, there is a 
surplus of Id. for the nuuntenan(;e of the forest, and as profit. 

Accompanied by M. llalazy, the acting Conservator, we left 
Marmaros-Sziget early the following morning, and drove up the 
valley of the Tisza, stopping for a short time to look over the 
Crown Prince’s shooting-box at Lonka, which is situated near tho 
bottom of the valley, and is surroundecl on all sides by hills covered 
with forest, chiefly of beech. Spruce was tried, but it was unable to 
withstand tho summer heat. After a brief halt, we continued our 
journey up the valley, meeting a great many rafts on their way 
down to the saw-mills. Here, in the lower j^art of tho valley, tho 
crop is principally beech, mixed with some oak, spruce, and other 
trees. Oak and spruce are tho only kinds of wood that it at present 
pays to export ; beech is girdled, but if it cannot bo sold as fuel, it 
is left to die in the forest ; and as oak-wood docs not float alone, it 
is either mixed with the fir logs to form tho rafts, or laid on tho 
top of them, and thus conveyed down stream. Further on, wo 
reached the spruce forests, which are here almost uninixod with 
other species. They suffer very much from storms, which do an 
enormous amount of damage, as tho roots of this tree are very 
superfi^l, and it is consequently very liable to he thrown down. 
Something like one-half of the forests in this conM»rvatorshi[) are 
stocked with spruce ; and it is said that in July 1885, during a 
storm which lasted 30 hours, half a million of trees were overturned. 
In the place where w(5 were, the storm ha<l been severely felt, tho 
(*ntire forest having been laid low over considerable areas, and the 
barked stems were seen lying in masses on tho ground, like so many 
spilikins. The course of the wind could easily he traced down the 
valley. Here, it had struck a spur on the right side of the stream, 
whence, after knocking over every tree in its path, it was diverted 
to the opposite side, and thence back again ; and it thus pursutni its 
downward zigzag course, completely destroying tho forests alter- 
niitely on the right and on the left side of the valley. It is easy 
to imagine that such occurrences interfere very seriously with the 
provisions of the working plan, tho regular fellings having to bo 
postponed in consequence of them. The dread of these storms 
prevents the Hungarian forester^ from regenerating their pure 
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spruce forests by the natural process ; for if the cron were removed 
by successive instalments, and the wind wero thas permitted to 
enter the forest, the trees left standing after the first felling would 
be at once blown down. Hence there is nothing to bo done but 
to clean-fell and regenerate artificially. This is effected two years 
after the felling, either by sowing in vertical linos of patches — a 
gang of men moving up hill in a line — or by planting seedlings 
of from three to four years old. But in oak forests, which are 
rarely seen here, the regeneration is effected by natural means, 
one seed-felling and two secondary fellings being made. When 
trees have been felled or blown down, the bark, which is exported 
for tanning, has to be removed from the trees at once, or they 
would be attacked by insects (usually JJostrichus typoijraphiis)^ and 
the timber must bo got out as soon as possible. This is done by 
means of earth slides, and dry and wet wooden slides, vdiich are 
used to convey it to the bank of the stream. AVe saw many such 
structures, principally temporary dry wooden slides, formed in 
cross-section of six or eight round poles, disposed in the form of 
a trough, with a downward inclination of 5® or 6® ; the poles at 
the sides have a larger diameter than thos<' at the bottom, and the 
outer side of the trough is raised at the bends, so as to provertt 
the logs from jumping out. At one place, a slid'* of this kind 
was carried across the stream, and the logs were projected on 
to a piece of flat ground on the opposite bank. A stout polo 
or tree-stem, one oiul of which rested on the ground while the 
other w'as raised on a pair of legs, was ingeniously used to cause 
the logs, after striking against it in their fall, to fly any 

riHpiired direction, and thus prevent their forming an unmanage- 
able heap round the mouth of the slide. 

After going some distance further up the easterly branch of the 
Tisza, wo entered the spruce forests, and near the head of the valley, 
at an altitude of 2,1)30 feet, reached the Hoverla reservoir. Wo 
were now not more than 2J miles from the ^ater-shed of the Car- 
pathian range, which, rising to a height of about 6,000 feet, hero 
forms the boundary between Hungary and Galicia. The stream, 
which is shallow and rocky, with a mean fall of a'bout 1*20 per 100, 
is, in its ordinary state, unfitted for floating purposes ; and the 
system hero adopted is to arrest the water coming from the upper 
valleys, by means of a dam, which forms a reservoir. When this 
becomes full, the water entering it at the upper end passes the dam 
by an escape, which is always kept open, and the stream below has 
then, of coursd, its natural depth. Tho Hoverla dam, which is 39 
foot high, is formed of timber and stones, turfod over and faced 
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with clay on the nppor side. There are in it two outlets for the 
water, at different levels, each provided with a wooden sluice gate 
raised by levers. When the reservoir is about to bo used, some 
30 rafts, of from 12 to 24 trees each, are collected below it, lying 
in the shallow water, and anchored to the bank. The sluice gates 
are then opened, and, half an hour after the head of rushing 
water has passed down, the leading raft is let go, the other rafts 
being loosed in succession at intervals of five or six minutes. 
The reservoir empties itself in about four hours, the temporary 
flood thus caused increasing the depth of the stream by about 2^ 
feet, which enables the rafts to float easily over the stones and 
rocks with which the bed is lined, until they reach the larger river. 
Meanwhile, the sluice gates having been closed, the reservoir is 
allowed to refill itself. 

The workmen engaged in forming the rafts use a very conve- 
niently shaped lever for moving the timber down to the water’s 
edge, where the small ends of the logs are laid down stream, and are 
then firmly secured by means of a stout wooden cross-piece, pegged 
down to a level bod, axed out to receive it ; the ends are rounded 
off below, so as to facilihite the passage of the raft over sunken 
rocks and other obstacles. The heavier extremities of the logs aro 
not fixed in this manner, but are loosely atUichcd by means of 
willows, oak saplings, or spruce branches, which, after having been 
passed through the fire, are twisted into ropes, and then forced into 
holes drilled into the logs ; they are kept there by moans of pegs 
firmly driven in beside them. There aro usually three such ropes, 
one from each outer log to the fourth or fifth log counting inwards, 
and a third joining these two across the middle of the raft. Tho 
heavy ends aro thus allowed suflScient play to enable them to pass 
over rocks on which they might otherwise catch. A wooden pivot 
for an oar is erected at each end of tho raft. 

On our way back from the reservoir, wo paid a visit to tho 
married priest of the Hnssian church, who received us most hospi- 
tably ; and after dining with the officer in charge of the Division, 
we went down to the forest house at Raho, where,* having driven 
69 miles during Mie day, wo passed tho niglit. 

We left Raho on tho morning of the 5th, in a shower of rain, 
and ascended the valley of the northern branch of the Tisza, where 
a few silver firs were seen mixed among the spruce. Tho latter 
tree is ordinarily felled at the age of from 100 to 120 years, when 
it has in this locality a diameter of from 18 to 20 inches ; but tho 
present being tho first fellings since the framing of tho working 
plan, tho trees are taken as they come, and those recently felled 
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were not more<^han from 60 to 70 years old. Wo saw the remains 
of an old dry slide, made of round timber, and /»aid to be five 
miles long ; and further on, after passing through a forest where 
the broad-leaved trees were being cut out in order to favour the 
growth of. the young spruce under them, we entered a small saw- 
mill driven by water, the proprietor of which had an oxcellent set 
of drawings on the walls of his shod, showing how to cut up logs 
of various diameters in the most advantageous manner. 

We were now once more approaching the lino of water-shed 
and the Galician frontier, immediately beyond which, ainoncr the 
northern slopes of the Carpathians, are the sources of the Pruth ; 
and we made a short halt at the village of Kbrosmezb. The val- 
ley is here wide and fertile, some of the houses being fairly com- 
modious and well built, but most of them are mere hovels. Wo 
were taken to see the Russian church, where we were very politely 
received by the parish priest ; and after breakfast we wore driven 
on by the forest officer in charge of the Division, in his own car- 
riage, drawn by a first-rate pjiir of horses. We passed through 
the village market ; and then, after stopping to examine a shod for 
d lying spruce sei^i, we traversed a forest where 14 years ago all 
the trees were blown down. The year ha[)pened to be a very good 
one for seed, and the result has been that there is now an excellent 
crop of young self-sown spruce on the ground ; but such good for- 
tune is not often experienced. About this part of the valley there 
were immense quantities of windfalls. It might indeed almost be 
said that the wind both regulates the fellings and executes them ; 
fur on account of the enormous miniber of trees blown down, the 
regular fellings provided for in the working plan can seldom bo 
carried out. Wo looked over a nursery of spruce and silver fir, 
with some Scot’s pine and larch. The silver fir, which cannot be 
raised out in the open, can only be grown in localities where natur- 
al regeneration by means of successive fellings can be practised. 

Our attention was next called to a “ river slide,” constructed 
for passing the rafts over a steep rocky part of the river. The 
entire bed and sides of the stream wore lined with fir poles, laid 
lengthwise, the floor being formed in broad low steps, over which 
the rafts pass to the foot of the huge staircase thus formed. At 
the lower end of the structure, there is a deep pool, on which the 
last step floats, hinged by chains to its predecessor. When the 
rafts are shot down on to this floating platform or table, which 
“ gives ” somewhat under their weight, they pass on in a horizon- 
tal direction down stream, instead of, as they would otherwise do, 
diving to the luittom of the pool. 
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Hero wo again studied the construction of %e rafts. The 
minimum diameter of the logs at the thin or front extremity is 
inches, and midway between the two ends, or between the points 
nearest to each end at which the tree is sound, a mark is cut, the 
girth over which regulates the sale rate ; but this system does not 
prevail in all districts. The length measurements are effected with 
a rough pair of compasses, formed by a bent wand, kept in posi- 
tion by a tie-piece, and furnished with metal points. The withes 
used for connecting the logs at the thicker ends are prepared by 
taking green spruce branches or young trees, 10 feet long, and 
passing them through a fire, in which they are turned round on 
their axis and burned or roasted. Tlio thin end is tlien fixed by 
means of a peg into a hole at the foot of a stout post, when the 
butt is split, and a picket being introduced cro>s-wiho and secured 
with a bark roj)e, the branch or young stem is twisted, the work- 
men w’alking at the same time round the post, up which the withe 
winds itself spirally. After this treatment, it is siifiicitMitly tough 
and flexible to be used in the manner pr(‘viou.sly described. The 
men who navigate the rafts wear pointed leather shws, of almost 
exactly the Indian pattern, under whitdi they are obliged to bind 
a sort of iron clog with four spikes, to prevent their slipping on 
the wet rafts when passing over dangerous places. 

On leaving the rafts, we inspected an earth slide, down which 
the logs are brought from the forest to the river. In order to 
prevent their foremost ends from burying themselves in the ground 
at its foot, a staging of poles is there erected, with a gentle 
downward slope, its lower end standing a few feet above the 
ground. As the logs come down, they are received on this plat- 
form, and from it they are shot out in a nearly horizonUil direction. 
Near this point wo saw a remarkable sight. On a spur above us 
there had once been a mixed forest of spruce and larch ; but a violent 
storm overturned tlie ftballow -rooted spruce, not a single tree of 
which species was left ; while th<^ deeper and stronger roots of the 
larch trees enabled them to resist the force of the wind, and they 
were all left ^tandillg. They are now kc*pt for seed. 

Towards evening, after travelling a distance of 28 miles, wc 
reached the forest house at Apsinecz, where wc wore to pass the 
night, and where several other forest officers awaited us. Hero 
there is a largo reservoir, covering an area of Ifi acres, and having 
a depth at the dam of 42 feet. It contains over 14,000,000 cubic 
feet of water. We descended the shafts in order to soothe sluice 
gates. They and the galleries weaken the dam at the part whore 
the pressure of the water has the greatest force, and it is a pity 
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that the galleiies cannot be dispensed with. The two extremities of 
the dam are constructed of earth, with a wall of clay inside it and 
a rough ^tone facing on the upper side ; but the central portion is 
made of wooden frames filled with stones, the slope towards, the 
water being faced with timbers. The joints between these are 
closed by battens, secured with a peculiarly-shaped double nail, 
which grasps and fastens them down very closely. The escape 
channel is constructed to carry rafts ; so that when the reservoir is 
full, timber can be floated from higher up the valley over its surface 
and thence down country. The stream, which is here only a few 
yards wide, has a fall of about 6 in 100, and looks like a small 
Highland trout-stream, numerous stones standing up in its bed ; 
but when flushed by means of the water in the reservoir it can carry 
rafts of large timber. Before going in to dinner, we went to look 
at the forest at the back of the house. Wherever windfalls had 
occurred there was excellent natural reproduction. In a place 
where the young poles had grown up to a height of about 25 feet, 
some thinnings had been made, the felled stems being left on the 
ground, as they are not saleable. Deeper in t he forest, there ap- 
peared to be a dense crop of pure spruce trees, standing so close, 
together as almost to exclude the liglit of day. The altitude of the 
reservoir is 2,900 feet. The thermometer here is said to descend 
during the winter to 20° below zero, Fahrenheit ; but in 1879-80, 
which was an exceptionally cold year, it went down much lower, 

{To he continued). 


THE DANDOT COLLIERY. 

Our readers will remember that Dr. Warth was deputed a little 
more than four years ago to make explorations for workable coal in 
the Salt Range in the Punjab, and that the result of his labours 
was to prove the existence of a seam largo enough to supply the 
requirements of the North-Western Railway for 70 years. The 
working at Dandot was started nearly three years ago, but the 
output has not yet reached anything like the figure attainable, 
and the railway can still consume all the firewood the Forest De- 
partment is able to give it. The total quantity of coal from 
Dandot that passed through the Kheorah Railway Station was 
only 6,800 tons, valued, delivered on the North-Western Rail- 
Vray, at Rs. 15 a ton, or about one lakh of rupees in the aggregate. 
This small output cannot be ascribed either to a fault in the seam 
(there have been no complaints whatever as to its continuity ) or 
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to insufficient means of export. A branch line of railway, only 
2^ miles long, and on the broad gauge, runs from Kheorah to 
hlpdni at the foot of the hill, at the top of which Baudot is situated, 
while a double line of tramway for the ascending and descending 
coal trucks respectively, which are drawn up and allowed to run 
down by means of wire ropes, connects Kdl4pani with the mouth 
of the mine. Besides this double line of rails, there is an inclined 
wire rope, a third of a mile long, suspended over an almost sheer 
cliff, and intended for running down sac-loads of coal by the force 
of gravity alone. For some reason unknown to us, neither the 
double tramway nor the inclined wire-rope way has been in use 
lately, and the coal is brought down to Kaldpani on donkeys and 
mules. 

We hear that the roof of the mine has fallen in in places, result- 
ing in some cases in serious injury to life and limb, and that unless 
thorough precautions are soon taken, there is fear of the old work- 
ings catching fire spontaneously, and thereby causing the inevitable 
destruction of a large proportion of the valuable mineral. 


SEED OF BAMBUSA AliUSDINACEA. 

I SHALL be glad to procure and send any Forester as much seed 
as he wants of the Bantfmsa arundinacea^ which has just flowered 
very extensively throughout the Anainalais. 

The seed will be from the same piece of forest, and possibly from 
the same clumps from which I got those largo specimens referred 
to in an earlier note.* 

J. G. F.-M. 

THE DOUGLAS FIR IN SCOTLAND. 

(^Continued from page 7(1). 

During late years a large number of Silver fir woods, of vary- 
ing age, from early youth up^ to maturity, have been carefully 
measured, arranged in difl'enMit qualities — best, middling, and infe- 
rior — by ascertaining their height, sectional anvi at height of 
chest, and their cubic contents ; by dividing the actual volume by 
the product of height x sectional area (/* x «), the form figure 
has been ascertained. The tabb*?» thus constructed can now be ap- 
plied to the measurement of standing woods without any fellings 
whatever, by merely measuring the height and sectional area, and 
by taking the form figures from the tables. 


8«6 amongst Notes, Queries and Extracts lower down. — [E d ] 
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The following extract shows the mean volume of solid wood in 
a well-stocked Silver fir wood growing in a locality classed as be- 
longing to the first quality up to an age of 14\) years, beyond 
which age no figures are available : — 


Ag«, 

years. 

Number of trees 
per acre. 

Mean height, in 
feet. 

1 

Hi 6 

iHS 

o te 2 .Si 

Mean Tbeb. 

£8 

Volaroe o 
wood (3 
diameter 
upwards] 
feet per a 

Sectional 

area.sq. 

feet. 

S S 

a-® 

32 


17 

93 

■1 

HH 

•053 

3*1 

60 


42 

177 



•190 

5*9 

75 


75 

243 



'561 

10*1 

100 

213 

97 

295 



1*385 

15*9 

125 

1 126 

109 

335 

•45 

16,291 

2*659 

22*1 

140 

101 

114 

353 

•44 

1 17,720 

8-495 

253 


In order to prepare a similar table for Douglas fir, it is neces- 
sary to ascertain the total sectional area per acre, the mean height, 
and the form figures for the years 50, 75, 100, 125, and 140 years ; 
and this, with the sciinty material at present available, can only he 
done in a rough and preliminary manner. 

Sectional area , — We know that the sectional area of a dominant 
(or leading) tree is as follows : — 


At the 

age of 50 years 

... = 1*115 square feet. 


75 „ 

... = 1-847 

If 

»* 

100 „ 

... = 2-885 

If 


125 „ 

... = 3-715 

ff 

?» 

140 „ 

... = 4-307 

ff 

In order to ascertain the total sectional .area per 

acre at these 


periods, we must ascertain the number of trees which a w«‘]l-stock- 
ed aero is likely to contain at the same periods. We know (1), 
that a well-stocked acre contiiins 202 Douglas firs at the age of 32 
years ; (2), that 101 Silver firs 140 years old, of a moan sectional 
area of 3*495 square feet, find room on an acre ; (3), that gene- 
rally a Douglas fir requires at least as much room as a Silver fir 
of the ^arne sectional area, and, in fact, somewhat more, owing to 
the somewhat more spreading nature of the branches ; and (4), 
that a Douglas fir 140 years old shows a sectional area of 4*307 
square feet. 

Taking these facts into consideration, the following numbers of 
Douglas firs per acre have been estimated : — 
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At the age of 32 years, 

... 

• •• 

... 202 


60 „ 

• •• 

• •• 

... 150 

II 

76 „ 

• •• 

• •• 

... 126 

•1 

100 „ 

• •• 


... 100 

II 

125 „ 

• •• 

• a# 

••• 88 


140 .. 

• •• 

• •• 

... 80 


By multiplying these numbers with the mean sectional area per 
tree, the total sectional areas of all trees per acre are obtained. 

(h). HeiglU , — The following facts are at our disposal : — (1), A 
Douglas fir 32 years old has a mean height of 60 feet ; mean 
annual height growth = 22^ inches ; (2), a Douglas fir 57 years 
old has a mean height of 90 feet ; mean annual height growth 
(from 32nd to 57th year) = 14 inches ; both grown in Perthshire ; 
(3), mature Douglas firs in the most favourable localities of North 
America are reported to reach a mean height of 213 feet ; such 
trees are often up to 500 years old, but it is not known, at what 
age the height growth ceases : let us assume that it is very slight 
after the age of 250 years. With these facts l)efore us, the heights 
up to an age of 140 years may be estimated as follows ; — 


At the age of 32 years, 



... 

60 

II ^9 „ 



• • a 

82 

11 75 ,, 

... 

• •• 


105 

o 

o 

•«. 

• • • 

... 

125 

„ 125 „ 

... 

••• 


141 

„ 140 „ 

... 


... 

150 

( c). Form Figure, — The form 

figures for Silver 

fir are : — 

At the age of 32 years, 




•65 

II ^0 ,, 


... 


•47 

II 75 „ 




•47 

II 100 ,, 




•46 

,1 125 „ 




•45 

1, 140 „ 




•44 


The form figure of the Taymount plantation shows *39 for nn 
age of 32 years. This is very considerably below the form figure 
for Silver fir, and it is in accordance with the facts of the case. 
The Douglas fir is a much more tapering tree than the Silver 
fir, and the highest form figures which can be expected may per- 
haps be placed as follows ; — 


At the age of 32 years. 

... 

« • ■ 

•89 

II 

60 „ 

... 

... = 

•88 

II 

75 

... 

... =r 

•38 

II 

100 

... 

... 

•87 

If 

126 


... ss 

•36 

•1 

140 .. 


... =s 

•35 
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By utilising the figures thus estimated the following table for 
the Douglas fir has been calculated : — 


Ago, 

years. 

Number of trees 
per acre. 

Mean height, in 
feet 

11'^ 
a « « 

-a 

lit. 

pH 

Form figare for 
solid wood. 

Volume of solid 
wood (3 inches 
diameter and 
upwards), cubic 
feet per acre. 

Mean Tree. 

1? 

« ^ ^ 

I'" 

1 

82 

202 

60 

158 

-39 

1 

3,738 

•782 

120 

60 

150 

82 

167 

•38 

5,204 

1115 

14-3 

75 

125 

105 

231 

•38 

9,217 

1’847 

18-4 

100 

100 

125 

288 

•37 

13,322 

2-885 

23-0 

125 

88 

141 

827 

•36 

16,599 

8-715 

26-1 

140 

80 

150 

845 

•35 

18,112 

4-30T 

281 


Let us now compare the volume of the Douglas fir with that 
of the Silver fir : — 


Age. 

Growing stock per acre, | 

IN CUBIC FEET. 

Mean annual increment, 

IN CUBIC feet per ACRE. 

Donglas 

Fir. 

Silver 

Fir. 

Donglns 

Fir. 

Silver 

Fir. 

50 

5,204 

3,458 

104 

69 

75 

9,217 

8,532 

123 

114 

100 

13,322 

13,291 

183 

133 

125 

16,599 

16,291 

133 

130 

140 

18,112 

17,720 

129 

127 


This Table indicates that with a rotation not exceeding about 90 
years the Douglas fir, owing to its more rapid early develop- 
ment )dold 3 a larger outturn of solid wood than the Silver 
fir. Under a rotation of 90 to 120 years the returns in volume 
are about equal. Under a rotation of more than 120 years the 
Douglas fir will again yield larger returns of volume than the 
Silver fir. The latter is of little consequence in this country, be- 
cause no landed proprietor would think of working his plantations 
under a rotation of more than 120 years, unless he had a particular 
fancy to see large trees on his estate. Attention must also be 
drawn to the fact that the moan annual increment culminates be- 
tween the years 100 and 125, so that a rotation of, say, 110 to 120 
years will yield, in the long run, a larger number of cubic feet of 
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solid wood, than either a shorter or longer rotation, both in the 
case of Silver fir and, as far as 1 can judge, also of Douglas fir. 

The above data, it must always be remembered, refer only to the 
final cuttings. I have no data whatever which would enable me to 
compare the intermediate returns (thinnings) of Douglas fir and 
Silver fir. I may also draw attention to the fact, that the num- 
bers of cubic feet given above refer to the actual volume of solid 
wood. In order to obtain the number of cubic feet calculated from 
the quarter girth, as is usual in this country, the numbers must 
throughout be reduced by about one-fourth (more accurately 22 
per cent.). 

I have compared the returns of the Douglas fir with those of 
the Silver fir, because we possess accurate tables giving the vol- 
ume-yield of the latter at different ages. It w'onld have been more 
to the purpose to substitute the larch for the Silver fir, but un- 
fortunately the laws of increment of the former have not as yet 
been so minutely studied and recorded as in the case of the latter. 
So much, however, is known, that the larch developed much more 
rapidly than the Silver fir during youth, and that it yields larger 
returns of solid wood under a rotation of 75 years, and perhaps 
even 80 years, in favourable localities ; under a higher rohition the 
volume-yield of the Silver fir is greater than that of larch. Hence 
it may be safely said that under a rotation of 75 and perhaps even 
80 years the larch will yield as much solid wood as the Douglas 
fir whenever they are grown in regular fully stocked woods, and 
in localities of equal quality — with this difference, that the material 
yielded by the Douglas fir will consist of a smaller number of 
trees per acre, with a greater mean diameter per tree. 

The laws of increment of Scotch pine are well known. On good 
localities, like that of Tayraount, the growing stock of a fully stock- 
ed acre compares as follows with that of Dougla>> fir : — 


Age. 

1 VOLUXB OF SOLID WOOD 

r£Il ACRE, IN CUBIC FEET. 

Mean annual increment 
PER acre, in cubic FEET. 

Douglas j 

Fir. ! 

Scotch 

1 Fine. 

Douglas 

Fir. ' 

Scotch 

Fine. 

50 

5,204 

5.600 

104 

112 

75 

9,217 


123 

105 

100 

13,322 

I 9,800 

i 

133 

98 


Under a rotation of 50 years Scotch pine may even yield a little 
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more material than the Douglas fir, but later on it drops consider- 
ably behind. 

Quality of the Timber.— T)[iQ next point of importance is the qual- 
ity of the timber. The wood of the Douglas fir has a great repu- 
tation, and in America its quality is believed to be equal to that of 
larch timber. In how far the Douglas fir grown in this country 
will come up to that standard remains to be seen. The larger 
sized trees so far cut on the Scone estate have been freely bought 
at the same rates as those usually paid for larrh, but sufficient 
time has not elapsed to show the comparative merits of home grown 
Douglas fir and larch timber. 

A few words must now be added wdth regard to the safety of 
production. First of all it is an undisputed fact that Douglas fir 
can, in this country, only be successfully grown in sheltered local- 
ities, because its leading shoot, and even the lateral branches, are 
very liable to be broken by wind. This reduces the area suitable 
for its cultivation very considerably. 

Then there can be no doubt that the Douglas fir, in order to 
yield large volume returns, requires good fertile and fresh or moist 
soil, in fact, soil on which any other species will produce a large 
volume of timber. Such land can, moreover, be used to greater 
advantage for field crops. What we specially require are species 
which will do well, or at any into fairly well, on lands which are 
not suitable for field crops. 

Finally, it has been said that the Douglas fir is not exposed to 
any disease, while the larch, for instiinco, suffers so much in this 
respect. With regard to this point, it will be as well not to shout 
until we are safely out of the wood. It will be remembered that 
the larch disease did not show itself in Scotland until about 60 
years ago. Only quite lately Mr. McGregor, who has been on 
Hia Grace the Duke of Athol’s estates for more than 40 years, 
pointed out to mo, that he has never seen the larch cancer on any 
of the old larch trees, except on those parts of the trees which 
have been formed during the last 60 years. This certainly seems 
to indicate that the disease did not exist before the year 1820 
or thereabouts. 

No doubt exists now’ that the larch cancer is the result of the 
ravages of a fungus {Peziza Willkomniii), the spores of which 
enter the tree through wounds which were caused by insects 
i^Aphis), frosts, violence, 4 &.c. Only a few days ago, and after I had 
commenced this article on the Douglas fir in Scotland, I saw in a 
German forest journal a notice of the discovery of an injurious 
fungus on the Douglas fir. Dr. von Tubeuf, a pupil of the cele- 
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brated pathologist, Dr. R. Hartig, of Munich, has now described a 
fungus, (Botrytis Boiiylasii,) which is parasitic on the Douglas fir ; 
it has been noticed during the last ten years in several widely 
separated localities in Germany on the trees in the experimental 
plantations which have been made of late years. As far as is known 
at present, the fungus attacks in the first place the young shoots, 
the needles of which turn brown or gray, the whole being ultimate- 
ly spun over with mycelium ; it then extends and kills ultimately 
the plants. It has also been found that this same fungus can be 
cultivated on two to six year old plants of silver fir, spruce, 
and larch. Dr. von Tubeuf found, as a general rule, that those 
Douglas firs especially were attacked which grew in fully stocked 
areas, where the branches of the trees interlaced ; and in these cases 
the lower branches were more severely attacked than those higher 
up. He also noticed that free standing trees were free of the 
disease, and he naturally draws the conclusion, that infection de- 
pends on a high degree of moisture, such as is found in dense 
woods, while free-growing trees, exposed on all sides to drying 
air currents, escaped. Now, what does this mean? Simply that 
the Douglas fir must be grown in thin open woods, and if so, 
good-bye to any high returns per acre, such us Silver fir, larch, 
or even Scotch pine will yield. 

Dr. von Tubeuf adds some very sensible general remarks, from 
which I give the following extracts. He says : — 

In introducing an exotic species, the first question should be 
whether, if grown in the same locality, it possesses any real ad- 
vantages over our indigenous species, either in consequence 
of a superior quality of wood, rapid growth, large dimensions, 
active reproductive [)0wer, &c., or by more successfully resist- 
ing any unfavourable conditions of the soil or climate, or by 
being less subject to natural enemies, such as game, animal or 
vegetable parasites, &c. A further most imporUint question is, 
whether with the exotic tree wo are likely to introduce new 
enemies to our indigenous trees ; and in this respect we need 
only remind the reader of the imported enemies of the potato, 
the Colorado beetle, the enemies of the vine, &c 

“ Amongst the enemies of our own trees, a largo number at- 
tack without distinction the exotics lately introduced ; Curculio, 
Bostrychu^, cockchafers, caterpillars and beetles attack exotics just 
as well as indigenous trees ; Trametm mdicipenla (one of the most 
formidable of fungi) destroys the wood of the Douglas fir like that 
of any other species.” 

These words deserve serious consideration. It is more than pro- 
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Bable that the Doaglas fir will, with us, in the course of time, de- 
velop its full share of enemies, if not more, considering that it is 
an exotic species. 

Seiore concluding I desire to express a hope that my object in 
publishing these notes on the Douglas fir may not be misunder- 
stood. The cultivation of the tree in Great Britain and Ireland 
looks at present very encouraging, and I trust that experiments 
will be continued ; but I deprecate altogether rushing into exten- 
sive plantings, as advocated by the correspondent of the “ Perthshire 
Constitutional,’’ until time has shown that the tree really deserves 
to supersede the species hitherto cultivated by us, and of which we 
know what to expect. My personal opinion is that the Douglas 
fir will just as little revolutionise our sylvicultural operations as 
the Weymouth pine has been able to do, though great things were 
expected of it at one time. There is a great difference between 
nursing up a single tree in a fine soil and under otherwise favour- 
able conditions, and the growing of a species on a largo scale for 
economic purposes ; in the former case only exceptional results 
present themselves to the eye, while in the latter case averages 
must be looked for and reckoned with.— W. SciiLicn in the Gar^ 
dener% Chronicle, 


SAL BARK AS A TANNING MATERIAL. 

RErERRiNQ to the last paragraph of the paper on the above sub- 
ject in the “Indian Forester” of February, I have the honour 
to state'^hat, under Captain Wood’s orders, I have been pushing 
the use of sdl bark for tanning. From the Pilibhit forests I have 
been able to sell a large quantity. To take the past month only, 
40 two-bullock cart-loads were sold at Rs. 2 per cart, for use in 
Bareilly chiefly. You truly state that in some places “tanners 
are too much wedded to the use of babul bark to take up a new 
tanning substance, &o.” I find this to be the case in Lucknow. 
To introduce sal bark there, I sent in 30 maunds, in one maund 
bundles, and by beat of drum, as well as by written notices in the 
tanners’ quarter of Lucknow, intimated that I would give sdl bark, 
free, for experiment. To this I got no response. After sending 
for the Cham&r Chowdhri, 1 persuaded him to carry away the sdl 
bark. After trial (I presume) he informs me there is no tannin 
in it I I shall send a larger quantity to Cawnpore for trial, and 
will let you know the result. 


C. J. P. 



Jj. JIeyiews. 


ANNUAL REPORT OF THE FOREST SCHOOL FOR 

1887-88. 

The Report shows that a considerable change in the School may 
shortly be expected. The shadows which presage these coining 
events may bo found in a review by the Government of India 
which opens the green book now before us. Referring to the 
printed Hoads of Questions set at the examinations, the opinion 
is there expressed that the standard aimed at may l>e, under pre- 
sent circumstances, too ambitious. And it is further said that 
it will probably be found advisable next year to have the examina- 
tions held by a Committee unconnected with the teaching of the 
School. And certainly, it does seem as if the teaching in some 
branches was above the heads of the students, though in others it 
is scarcely as advanced as might be desirable. The Appendix 
gives the Hoads of Questions in the following subjects 

1. Road~makin{j and Building, — This also includes timber-trans- 
port. 

2. Forest protection against insects j etc. — The papers show, how- 
ever, that the ‘ etcetera ’ covers a considerable ground, for while 
the main questions are on Entomology, there are branches off as 
far as Vertebrata on the one hand and Protozoa on the other, 
while forest protection is conspicuous by its absence. 

3. Sylviculture. 

4. Utilization. 

5. Practical Forestry. 

6. Vegetable Morphology and Physiology. 

7. Systematic Botany. 

8 . Physics and Chemistry. — Which also includes mineralogy, 
geology and physical geography. 

A glance at the questions set in these papers gives one goo<i 
food for reflection, and we have attempted to compare them 
with those given in the Matriculation, First Arts and Bachelor 
of Arts Examinations of a largo Indian University. Of course 
all students who are allowed to enter at Dobra must have al- 
ready passed the matriculation examination, and they may con- 
sequently be expected to be aiming at a higher test, whether 
it be the University First Arts or the Ranger’s diploma of 
Debra Dun. In some subjects the examination seems to show 
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that the teaching is fully up to the standard of the First Arts, 
and even higher, for in the case of Botany the papers compare 
well in point of difficulty with those usually sot for the Bachelor 
degree. On the whole, therefore, and considering what a wide 
range of subjects is covered by the Forest School curriculum, we 
think that there is a good deal to be said for the view taken by 
the Government of India. And especially are we of opinion that 
in animal and vegetable physiology, and in mineralogy, judging 
from the questions given, the course is unnecessarily severe, and 
the teaching unnecessarily advanced. The questions in road- 
making, building and transport are not at all difficult, and appear 
to cover the ground of what a Ranger ought to know. So too, 
those on physics, chemistry, geology and physical geography, 
cover very well those elementary experimental and natural facts 
which everyone of ordinary intelligence engaged in scientific work 
of over so low a typo ought to know. The systematic botany 
questions seem to cover quite a sufficiently wide field, to make the 
physiology and morphology unnecessary, especially if it is accom- 
panied by sound practical teaching, for what is wanted is. not that 
a Forest Ranger should bo able to discourse learnedly on sclerotic 
cells and collenchyina, but that ho shouhl be able to use a simple 
Flora to advantage, and with its aid and a simple dissecting 
microscope or an ordinary lens, ascertain the names of the common 
plants of his forests, with their uses and qualities. The Forestry 
toching api^ars to us to be excellent, and the question system 
of teaching adopted by Mr. Fernandez is one which, if anything, 
will put a stop to the learning of lessons by rote, and bring the 
student to think instead of to merely reproduce his teacher’s 
words. If anything, wg w'ould like to go a little further with the 
Forestry, and add to it the Elements of Organization, for, as soon 
as a Ranger joins his District, ho finds that although he may not 
have to prepare working plans himself, he is yet called upon to 
carry out those made by others. 

It will bo interesting to hear the results of the independent ex- 
amination proposed by the Govcrninout of India (we were not our- 
selves present at that held by the Forest Conference which, from 
all accounts, would not seem to have been altogether a success), 
and we think that tlie result will be that it will be shown that the 
Government has been misled by a few hard words in the physi- 
ology papers into thinking the teaching more ambitious than it 
really is ; and it is 
cases hard, yet the 
indicated what, in our opinion, are its faults, and wo hope that if 
any changes are made, they will be only made after the most care- 


possible that though the questions seem m some 
standard of answer required is low. Wo have 
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ful consideration, and after consulting the Local Governments and 
local Forest officers^ whose support is, after all, a vital necessity if 
this excellent school is to continue to do in future, as it has done in 
the last few years, educate a class of upper subordinates who can 
work the forests of the whole of this vast country in accordance 
with the principles of forest science. During the year 1887-88'the 
number of students under instruction was 75. Of these Madras 
contributed the largest contingent, 19 ; the North-Western Pro- 
vinces, 11 ; the Punjab, 8 ; the Lower Provinces of Bengal, 6 ; and 
the other provinces of the Government of India, 7. Besides the 
Government students there were 9 from Native States — Patidla, 
Jeypur, Rewah, and Partabgarh, and 9 private students. Tho 
Presidency of Bombay has not yet thought fit to join ; although 
it sent delegates to the Conference of 1886, it does not seem yet to 
care to exchange the home teaching at Poona (of which we wish 
some Bombay Forest officer would tell us something) for the more 
general and, we feel sure, more scientific, teaching of Dehra. 

The number of certificates granted during the year was 17. 
It is strange that one student. Forester Mr. Tapp, from Madras, 
obtained no less than five prizes, and yet failed in Forestry, and had 
to be remanded for another year. Jn the Vernacular course ten 
certificates were granted, all to students from Northern India, 
whose language is Hindustani. 

The account of the work done on tour and in the forests round 
Dehra is very interesting. It is satisfactory to find that tho forest 
operations are taught by practical experience, the students having 
themselves to mark the trees for felling, construct nursery beds, 
and even to make the borings for blasting operations. The chief 
practical work was naturally done in the School Circle forests, where 
Mr. Fernandez’ working plan for improvement fellings in a tem- 
porary rotation is in force in tho Diin sal forests ; and carefully 
made plans are prescribed for tho coniferous forests of Jaunsar. 
But they wont still further a-fiold than this, for they visited, besides, 
the well-known Changa-Manga plantation in the Punjab. 

We trust we have shown that the School continues to do excel- 
lent work in spite of some changes in the teaching being possibly 
advisable, and we hope that we may be able to record as satisfac- 
tory progress every year as has been made in 1887-88.* 

* The foregoing Review, we have the author's permission to. state, was not 
written by us, although we agree generally with him in the comments he has 
made and the opinions he has expressed. We need hardly say that he speaks 
with the authority of one who, besides having studied with distinguished succesa 
at one of the Continental Forest Schools, has made himself personally conversant 
with the most recent system of teaching pursued at Nancy and at several of the 
German Schools. — [E d.] 



THE MADRAS GAME LAW. 


113 


THE MADRAS GAME LAW. 

In our remarks under the head of The shikar difficulty solved ” 
which we published in our January Number, we did the Mad- 
ras Government the injustice of omitting to remind our readers 
that in the matter of regulating the pursuit and killing of game 
and fishing in rivers in the State forests, it was that Government 
which was first in the field. On 26th October last tbs following 
Rules were promulgated, which, we regret, we did not at the 
time extract from the Fort St. George Gazette : — 

I. 

Rules under Section 21 (h) of the Madras Forest Act (Act V. of 1882) 
for regulating the pursuit of game in Reserved Forests, 

1. Any person who may desire to hunt, shoot or fish within the 
limits of any or all the reserved forests of any district shall be bound 
to take out a license at the office of the Collector of the District. 

2. The payment to be made for such license shall be Rs. 5, and the 
said license shall not be transferable. It will be available only for the 
currency of the calendar year to which it relates, whether it be taken out 
at the commencement of, or during the currency of, the year. 

3. The Collector may, by Notification in the District Gazette, de- 
clare that any reserved forest shall be closed annually against hunting, 
shooting or fishing for any period between the 1st February and Ist 
August, and may modify or cancel such notification, and after the pub- 
lication of such notification no license taken out under Rule 1 will be 
held to give authority to hunt, shoot or fish in such reserved forest 
during the close season laid down in such notification. Provided that 
it shall bo at the discretion of the Collector, in the interests of any 
reserved forest, to declare it closed against all hunting, shooting or fish- 
ing for the whole of any particular year. 

4. The poisoning or dynamiting of water or the setting of traps 
or snares for game in any reserved forest is absolutely forbidden. The 
catching of fish by the damming or baling of water is not prohibited. 

Jlf.B.— No elephant may be shot at (except in bond fide self-defence) 
by virtue of any license issued by a Collector under these rules. Any 
person wishing to shoot an elephant must apply to the Revenue Sec- 
retary to Government for permission to do so. 

II. 

Rules under Rule 21 ^ Section 26 ^ of the Madras Forest Act (Act V, of 
1882) for regulating the pursuit of game in fuel and fodder reserves^ gras- 
ing grounds and areas under special firs protection* 

1. Any person who may desire to hunt, shoot or fish within the limits 
of any land notified as a fuel and fodder reserve, grazing ground or area 
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under special fire protection shall be bound to take out a license at the 
office of the Collector of the District. 

2. No payment will be required for such license, but it will not be 
transferable. It will be available only for the currency of the calendar 
year to which it relates, whether it be taken out at the commencement 
of, or during the currency of, the year. 

3. The Collector may, by notification in the District Gazette, declare 
that any particular fuel and fodder reserve, grazing ground or area under 
special fire protection shall be closed annually or in any year against 
hunting, shooting and fishing for any period between the let February 
and the 1st August, and may modify or cancel such notification, and 
after the publication of such notification, no license taken out under 
Rule 1 will be held to give authority to hunt, shoot or fish in such fuel 
and fodder reserve, grazing ground or area under special fire protection 
during .the close season laid down in such notification. 

4. The poisoning or dynamiting of water or the setting of traps or 
snares for game in any fuel and fodder reserve, grazing ground or area 
under special fire protection is absolutely forbidden. The catching of 
fish by the damming or baling of water is not prohibited, 

N.B . — No elephant may be shot at (except in bond fide self-defence) 
by virtue of any license issued by a Collector under these rules. Any 
person wishing to shoot an elephant must apply to the Revenue Secre- 
tary to Government for permission to do so. 

Form of License. 


License to hunt, shoot or fish under 
Rule 21, Section 26, of Act V, of 
1882 (the Madras Forest Act). 

License to hunt* f within the limits 
shoot < of 
fish t 

the fuel and fodder reserves, grazing 
grounds or areas under special fire 

protection in the District, 

subject to the conditions specified on 
the reverse, is granted to — 

Name and Father's Name, 

Residence, 

Description, 

Dated, 

Collector. 

• N.O.^Ab the case may bo. 


License to hunt, shoot or fish under 
Rule 21, Section 26, of Act V. of 
1882 (the Madras Forest Act). 

License to hunt* f within the limits 

shoot < of( t) 

fish I 

the fuel and fodder reserves, grazing 
grounds or areas under special fire 

protection in the District, 

subject to the conditions specified on 
the reverse is granted to — 

Name and Father’s Name, 

Residence,... 

Description,, 

Dated, 

Collector, 

• 2V.J9.— As the chbq may bo. 
t The faol and fodder rcaorves, grazing groundi 
or areoH under special Are protection to which 
alone the lioonge is intended to apply ohoald be 
epecifled. 
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Conditions under which *> 
this Licmst to hunt I is 

shoot (granted, 

fish J 

1« The license is not transfer- 
able, and must be shown on 
demand to any Forest officer, 
any Revenue officer not be- 
low the rank of Revenue In- 
spector, or to any Police offi- 
cer not below the rank of H ead 
Constable. It holds good for 

the year 18 excepting the 

close season (extending from 
to ). 

2. The poisoning or dynamiting 

of water or the setting of traps 
or snares for game is prohi- 
bited, 

The catching of fish by the dam- 
ming or baling of water is not 
prohibited. 

3. No elephant may be shot nt 

(except in bond fide self-de- 
fence) by virtue of this license. 

*4. I am aware of the situation 
and boundaries of the closed 
portions of the Forest speci- 
fied below in which hunting, 
shooting and fishing is pro- 
hibited. 

Any breach of the above conditions 
will render the holder liable to 
immediate cancelment of the li- 
cense and to the punishments pro- 
vided by law. 

1 agree to the above conditions, 
which have been thoroughly ex- 
plained to me. 

Dated, 

Signature of Grantee, 


Conditions under which *1 
this License to hunt [ is 

shoot [ granted, 
fish J 

1. The license is not transfer- 

able, and must be shown on 
demand to any Forest officer, 
any Revenue officer not be- 
low the rank of Revenue In- 
spector, or to any Police offi- 
cer not below the rank of Head 
Constable. It holds good for 

the. year 18 excepting the 

close season (extending from 
to ). 

2. Th epoisoning or dynamiting 

of water or the setting of traps 
or snares for game is prohi- 
bited. 

The catching of fish by the dam- 
ming or baling of water is not 
prohibited. 

8. No elephant may be shot at 
(except in bond fide sell-de- 
fence) by virtue of this license. 

*4. I am aware of the situation 
and boundaries of the closed 
portions of the Forest speci- 
fied below in which hunting, 
shooting and fishing is pro- 
hibited. 

Any breach of the above conditions 
will render the holder liable to 
immediate cancelment of the li- 
cense and to the punishments pro- 
vided by law. 

I agree to the above conditions, 
which have been thoroughly ex- 
plained to me. 


Signature of Grantee, 

* Closed areas. 

less exclusive 
The former aims at leaving it 


* OIoBod areas. 

It will be observed that this enactment is much 
than the Central Provinces Rules. 
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within the power of almost every one who can buy a matchlock 
or a net, to shoot and fish in the Reserved Forests, the latter con- 
fines the privilege mostly to the few sportsmen who can afford to lay 
themselves out for a regular shooting or fishing expedition, or to 
professional hunters and fishermen. Time will show whether the 
principle underlying the one or the other set of rules is the cor- 
rect one, but the most extreme advocate of paternal rule must 
admit that the Madras law errs, if it does err, on the side of 
leniency, and that it may be adopted at once, with hardly any 
modifications to suit local conditions, even in those Provinces 
where the authorities profess most to respect the rights and sus- 
ceptibilities of the people. 


NEW FOREST LAW IN RUSSIA. 

Since the 1st January, 1888, a new law has come into force in 
Russia for the consefvation of the forests. It has been made 
applicable to the whole of Russia, including the Caucasus and 
Poland, but not Finland, which has a separate forest law of its 
own. 

This new law only so far interferes with rights of property as to 
regulate their exercise when the interests of the country require 
it. The working of private forests is only put under regulation in 
those forests whose destruction would be prejudicial to the general 
interests of the country. In order to guarantee the rights and 
interests of private property, a council has been created in each 
Province, composed of the Governor and a certain number of re- 
presentative owners of forest property. This council will be 
charged with the application of the law, a delicate mission, for 
agricultural and forest interests are often in conflict, and the 
people are still imbued with communistic notions as regards /or- 
— (^Eevue dee Eaua et ForMe^ November 1888), 
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RETURN OF AVERAGE SELLING RATES FOR TIMBER 
AND BAMBOOS IN THE MEERUT, BULANDSHAIIAR, 
CAWNPORE AND PILIBHIT DISTRICTS, FOR THE 
QUARTER JULY TO SEPTEMBER, 1888. 



Timber ScanU 
lingy per score. 

liamhooSy per 
100 ecoi'C. 


Description* 

From 

To 

From 

To 

Beiiiarks. 

Meerut District 

RS. A. P 

RS. A. P. 

RS. A.P. 

RS. A. P. 


SAl 10' tors (poles), 

15 0 0 

20 0 0 



SAI karis 40/- & 

8dl and sain, <&c. karis, 





75/-. 

12' X 5" X .. 1 

60 0 0 

75 0 0 

... 

• • • 

Sain karib BO/- & 

S41 bed-posts, 7' X 2^'^ 





40/-. 

X 2^" 

14 0 0 

25 0 0 


... 

From Rs. H\ to 

Bamboos of 9' to 10', per 





25/.. 

100 score, 

— 

... 

30 0 0 

50 0 0 


Bulandshdhar District 






8A1 10' tors (poles!, 



... 


No sal tors, ka- 

6al and sain, &c. karis, 





ris or bed -posts 

12' X S'" X r. 




.** 

arc Bold here. 

8^1 bed-posts, 7' x 2^" 






X 2^'', ^ ... 

... 


• V • 

... 


Bamboos of 9' to 1 0 , per 






100 score, 

... 

... 

75 0 0 

80 0 0 


Cawnpore District, 






8^1 10' tors (poles), 

20 0 0 

12 8 0 


■ ■ ■ 


8A1 and sain, &c. karis, 






12' X S'' X 4", 

25 0 0 

20 0 0 

■ •a 



841 bed-posts, 7' X 2)" 






X 2-^ ... ... 

7 8 0 

5 0 0 

• •• 

• •• 


Bamboos of 9' to 10', per 






100 Boore, ••• ••• 


... 

50 0 0 

20 0 0 



U 
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Description. 

Timber Scant- 
ling, per score. 

Bamboos, per 
100 score. 

Remarks. 

F ozn 

To 

From 

To 

Pilibhit District. 






6^1 10' tors (poles), 

S&l and sain, &c, karis, 

n 

! 3 8 0 

... 

• •• 


12' X 5" X r, ... 

6^1 bed-posts, 7 * X 


m 

... 

• • • 


X 2^ , ... ... 

Bamboos of 9' to 10', per 


D 

... 

... 

J Class 1. 25/-, II. 


... 

1 - 

3 0 0 

25 0 0 

\ 12/8,111.6/4, 

( IV. 8/-. 


Naini Tal : \ J. M. Braidwood, 

30th November^ 1888, J Deputy Conservator in charge. 


Fixation of loose sands. — Tho reconnaissance of the propo-sed 
Delhi-Kotri line will, wo understand, be completed this month, 
and Mr. Bell proceeds to Calcuttii to write his Report. Of 
the whole distance it is estimated roughly that something like 
three-quarters in the aggregate is more or less covered with sand 
or sand hills, while from Sind to the Punjab tho ojiaractor of tho 
sand is the same throughout, viz., of very rounded particles of 
clean quartz. Tho origin of this enormous mass of sand is a 
problem for our geologists, and its subordination another for our 
Engineers. — Pioneer. 

We ourselves would add that the Forest Department could give 
a wrinkle or two to the Engineers, and that without our help the 
most skilful amongst them must fail. Our Engineers will, how- 
ever, never be put to the test, as Government has never seriously 
thought of constructing this line of railway, and Mr. Bell’s 
deputation was only a sop thrown forward to stop Dr. Pollen and 
those who hunt with him. 









jy. J^OTES, Queries and ^xtracts. 


Sal Buttbr. — ^This is the oil present in the cotyledons of the seed 
of the ski. The seed is husked and boiled, and the grease that 
floats on the top of the water is then skimmed ofP. It sets firm 
and white like ghee in the cold weather, and in this respect resem- 
bles walnut and Hassid latifolia and butt/racea oil. It is employed 
both in cooking and for lighting, and is in very general use 
amongst the people in the south of the Jlaipur district of the 
Central Provinces. The residue of the boiled seed is dried and 
pounded into a flour, and eaten with the flowers of the Bassia lati- 
folia, We are indebted to our old friend Mr. Lowrie for the 
above facts. 


The best on record beaten. — We are always glad to notice rny 
smart work done by Forest officers, and have now to call the atten- 
tion of our readers to a record-breaking achievement on the part 
of Mr. C. Gilbert Rogers, who arrived in this country only a year 
ago, and has served over since near Darjeeling, which, every one 
knows, is very far from being the homo of Hindustani. Having 
joined on 7th January, 1888, and been continuously on duty in the 
meanwhile, he passed on 7th and 8th November last in Hindustani 
both by the Lower and Higher Standards, and also “with credit” 
in Forest Law and in Land Revenue. Under the present system 
of purely provincial promotion, this smart young officer is unable 
to obtain the full reward which ho has so well earned, for there is 
no permanent vacancy for him at present in Bengal in the First 
grade of Assistant Conservators. If one of the Burma First grade 
appointments, which are still going a-begging for men to fill them, 
could only be temporarily handed over to Bengal 1 Mr. Rogers 
was the head of the first batch of officers trained at Cooper’s Hill, 
and was the best geologist of his year in the whole college. That 
he does not neglect the good old adage mens sarui in corpore sano 
is proved by the fact that he was also the most athletic man in the 
college. 
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Seasoning and Preservation of Timber. — The Commissioner of 
Agriculture, Washington, D. C., in a late bulletin says : — 

With proper after-treatment of the wood the time of felling seems 
not to affect its durability. Early winter felling ( December) sboold hare 
the preference, because less fermentable sap is then in the trees, and the 
timber will season with less ,care, more slowly, and more evenly, and 
before the temperature is warm enough for fermentation to set in If 
the wood is cut * in the sap ’ it is more liable to fermentation and to 
the attacks of insects, and more care is necessary in seasoning ; for the 
rapid seasoning, due to the warm, dry atmosphere, produces an outer 
seasoned coat which envelops an unseasoned interior liable to decay. 
When cut in the leaf, it is advantageous to let the trees lie full length 
until the leaves are thoroughly withered (two or three weeks) before 
cutting to size. With conifers this is a good practice at any season, and, 
if it can be done, all winter-felled trees should be left lying to leaf out 
in spring, by which most of the sap is worked out and evaporated. 

** Always remove bark from felled timber to aid seasoning^but not 
from the standing tree. 

** Never allow the log to lie directly on the moist soil. 

If winter-felled, shape the timber to size within two weeks after fell- 
ing, and leave it placed on blocks — not upon the soil — in the forest; or 
if shaped at home, place in a dry, airy — not windy — position, away from 
sun and rain. 

** If dried too rapidly, wood warps and splits, the cracks collect water, 
and the timber is then easily attacked and destroyed by rot. 

“ With largo logs, cracking may be prevented by coating the ends with 
some fatty or oily substance mixed with brickdust, or covering with a 
piece of linen, cloth, or even paper, or by simply shading them to lessen 
evaporation ; cracks on the sides may be filled in with tow or cotton* 

“ When piling timber, place laths or sticks of uniform size at uniform 
distances under each log, or post, or tie. 

Sufficiently thorough seasoning for most purposes is obtained in 
twelve to eighteen months, while for special work, according to the size, 
from two to ten years are required. 

The best method of obtaining proper seasoning, without costly appa- 
ratus, in a shorter time is to immerse the prepared timber in water from 
one to three weeks, to dissolve the fermentable matter nearest the sur- 
face. This is best done by running water — if such is not at hand, a bath 
may be substituted, the water of which needs frequent change. Timber 
so treated, like raft timber, will season more quickly and is known to be 
more durable. 

If practicable, the application of boiling water or steam is an advan- 
tage in leaching out the sap. 

Never apply paint or any other coating to green or unseasoned timber: 
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If the wood was not well dried or seasoned, the coat will only hasten 
decay. 

Good coatings consist of oily or resinods substances which make a 
smooth coat, capable of being uniformly applied ; they must cover 
every part, must not crack, and possess a certain amount of elasticity 
after drying. 

“ Coal tar, with or without sand, or plaster or pitch, especially if mixed 
with oil of turpentine and applied hot (thus penetrating more deeply) 
answers best. A mixture of three parts coal tar and one part clean 
unsalted grease, to prevent the tar from drying until it has had time to 
fill the minute pores, is recommended. One barrel of coal tar will cover 
oOO posts. Wood tar is not serviceable because it does not dry. 

** Oil paints are next in value. Boiled linseed oil or any other drying 
vegetable— not animal — oils are used with lead or any other body (like 
pulverised charcoal) to give substance. Iminernion in crude petroleum 
is also recommended. 

Charring of those parts which come in contact with the ground can 
be considered only as an imperfect preservative, unless a considerable 
layer of charcoal is formed, and, if it is not carefully done, the effect is 
often detrimental, as the process both weakens the timber and produces 
cracks, thus exposing the interior to ferments .” — Timber Trades Journal, 


Large Specimens of Bambdsa ARunDiNACEA.^ln block of pure 
bamboo forest of the above species I came across several 
clumps, the average girth of whose individual stems was 18i 
inches, and the largest ten measured 22J, 22^, 22§, 22J, 22jig, 21, 
20|, 20^^g, 20^ and 19 respectively. These measurements are, 
I imagine, as tall as can be found anywhere for this bamboo. 

Anamallais. J. G. F.-M. 


The Weather in India during October and November. — The 
retreat of the south-west monsoon, which takes place in Upper 
and Central India during September, is continued during October, 
when the change to cold weather conditions usually spreads to 
Bengal. At the same time the north-east monsoon commences on 
the Coromandel Coast. This change has a most important effect 
on the weather. During the prevalence of the south-west mon- 
soon current, even when it is as feeble as is normally the case 
during October, moist winds penetrate into Northern India, and, 
over the head of the Bay and cyclonic storms are still formed. 
As soon, however, as the final retreat of the south-west current 
from Northern India takes place, dry winds from north-west and 
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north-east set in, and the area of disturbance is transferred from 
the north to the centre and south of the Bay. The trajectory of 
the cyclones is also changed, and, instead of passing northward 
and north-westward, the storms ordinarily travel more or less on a 
due westerly course. 

The month of November forms a part of the transition period 
from the south-west monsoon to the north-east monsoon. In 
Northern and Central India fine bright weather with clear skies 
and rapidly diminishing temperature usually obtains almost with- 
out interruption during the month. In the north of the Bay of 
Bengal fine weather with light north-easterly winds generally 
prevails, but skies cloud over in that area as well as in Bengal dur- 
ing stormy weather in the south of the Bay. The south-westerly 
winds of the south-west monsoon continue to blow during the 
month at the entrance of the Bay. The humid air current of 
which these winds form a part, instead of continuing to move in 
the same general direction up the Bay, gradually curve round in 
the south and centre of the Bay, and finally advance to the Coro- 
mandel Coast districts, to which it gives humid north-east winds 
and frequent rain. Storms occasionally originate in this current 
in the Bay during the month, and usually march almost due west- 
wards (with a very slight northing). These storms are sometimes 
very severe, and form one of the most important features of the 
month. They frequently give a deluge of rain to the narrow belt 
of country across which they advance, and at the same time drain 
away the moisture from the more distant districts. Hence the 
occurrence of cyclonic storms during the month is generally asso- 
ciated with a very irregular distribution of rainfall in the south 
of the Peninsula, excessive rainfall in the districts visited by the 
cyclonic storms usually accompanying deficient rain in the districts 
outside of the storm areas of the month. 

In the Arabian Sea north-east monsoon winds usually set in 
steadily during October, and extend over the whole of it except 
the extreme south. Hence fine weather generally prevails in that 
area. Storms which form in the Bay of Bengal and cross the 
Peninsula, occasionally pass out into the Arabian Sea, and give 
stormy weather for some days to the central and northern portions 
of that sea . — (Meteorological Reports), 


The Kew Floba indica. — In Part XV. of the Flora of British 
India, which has just been published, we notice that the Himalayan 
spruce fir now appears under the name of Pkea Morinda^ Link. It 
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seems a pity that the specific name should be Morinda, as in some 
parts of the N.-W. Himalayas, this is the vernacular name of Ahiea 
Webdiana. It is true that in Brandis’ Forest Flora, Jfortnda is 
also given as one of the vernacular names of the spruce in Garhwal 
and Kumaun, but we doubt that this is at all general, and we ven- 
ture to think that Morinda is more often applied to the silver fir. 

We also observe that the deodar is now called Cedrus Lebam, 
Barrd., var. Deodara^ Hook. f. There is only one species of 
Cedrus with three marked forms, a Himalayan, an Oriental, and 
an Algerian. 

There are several other changes from the old familiar names, 
such as Quercus glauca, Thunb. for Q. annulata, Smith. 


S. 

The Fuel Supply of Darjeeling.—Wo are glad to hear that 
complaints of the firewood supplied by the Department being wet 
are now a thing of the past. This happy result is duo to the sub- 
stitution of sale by measurement for the original system of sale l)y 
weight. We owe, to the defunct system the following effort of the 
local Muse, inscribed on a pair of bellows ; — 

In Daijeeling the wood is so frightfully wet, 

That the more you blow ;t, the liotter you got ; 

If you blow till your arms are beginning to Lire, 

The exercise warms you, but never the lire. 

Fertility and Deforestation.— So early as the year 1540 Fer- 
nando Colon noticed that the rains in Madeira, the Azores, and 
the Canary Islands had become rarer since the trees were cut 
down, and the rain, instead of falling as heretofore in moderate 
showers, now comes in violent gushes with long periods of drought 
between. As a consequence, naturally, the soft yielding soil is 
gradually washed away, the hill-sides and the higher plains be- 
come barren wastes of sand and gravel, and, to quote from an 
eminent authority, this process has been going on in Spain, 
Greece, Algeria, Morocco, and in short all round the shores of tlie 
Mediterranean whore this deforesting has been extensively prac- 
tised, and countries which were once the granaries of the world 
are now little better than deserts. Many people will say this 
might occur from unknown causes, and might have happened all 
the same if the woodlands had not been interfered with, but this 
plea can be easily refuted, for in many of the countries above 
mentioned replanting has been undertaken on a large scale by com* 
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munities and by Governments, with the most decisive results. 
Wherever such attempts have been made, the climate becomes less 
extreme, the rainfall more uniformly distfeibuted, and public health 
improved. 

** All is a desert now, and bare 
Where flourished once a forest fair/’ 

I never witness, writes “ Forester,” in the “ East Anglian Times,” 
the felling of a tree, however insignificant, without calling to mind 
the lamentation of that child of Nature, the great Wizard of the 
North, so simply yet so graphically put forth in the distich with 
which I commence this warning to the agricultural Vandals who 
wage war to the bitter end against every tree, and fence, and twig, 
which for ages past have been the beauty and sylvan glory of this 
woodland county of Suffolk, and which were left in their entirety 
not so many years ago, when farmers grew double the quantity of 
cereals that they do in the present day, and as all the groat brewers 
and maltsters can testify, of a far superior quality. Before we 
touch upon the timber proper, we will take a casual glance not at 
the hedgerows perhaps, but to where they were in our boyhood’s 
days of bird’s nesting and hare and hounds. What has become of 
the towering maple fences which baffled our predatory powers in 
pursuit of eggs ? What has become of the impervious blackthorn 
and whitethorn fences which sternly denied admittance, and stop- 
ped many a bold rider in the brave days of old ? Where are they 
now, and whore are the farmers now ? And echo ansv/ors, 
« where?” 

I can remember the days when farms now producing ten coombs 
invariably produced as much as eighteen coombs per acre, and the 
headlands were not planted either. I have no hesitation in saying 
that one great reason for this falling off is that the land and crops 
are utterly unprotected from the wild and stormy blast, which 
gathers strength and fury by passing over a largo tract of country 
utterly devoid of fences and trees, and so dissipating and evapora- 
ting the evanescent and volatile chlorides and carbonates of am- 
monia, which are the chemical results of nine-tenths of the farm- 
yard manure, and which under a more salutary protecting in- 
fluence would remain quiescent in the soil. According to this 
line of argument one ciin clearly demonstrate that nine-tenths of 
the farmyard manures introduced into the soil are dissipated long 
before their component parts can bo assimilated by the crops for 
which they are intended, and as a natural result these crops are 
starved.— Ti'wJer Trades JourmU 
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EXPERIMENTS IN SILK-WORM REARING AT 
BERHAMPUR. 

Some highly interesting experiments in rearing silk-worms have 
been carried on at Berhampur, since December 1886, by Mr. Nitya 
Gopal Mukorji, m.a., of the Bengal Agricultural Department, who 
has nftde a most instructive tour in France and Italy for the 
purpose of studying the best methods of silk-production. 

Mr. Mukerji has written a paper on silk-worm rearing in 
France and Italy, dated t)th May, 1888, and a note on the decline 
of the silk industry in Bengal, dated 23rd October, 1888, and it is 
from these notes and some other of his reports, and from a per- 
sonal inspection ol‘ the work at Berhampur, as well as from 
information obtained Irom Mr. Gallois, one of the leading silk 
exporters in Bengal, that the facts for the following paper have 
been gathered, on a subject, which owing to the presence of wild 
silk-worms in our forests, has a certain interest for Forest Officers. 

The official records show that the average annual quantity of 
raw silk exported from Bengal rose gradually from 972,108 fbs. 
between 1812-35, to 2,039,342 ths. between 1856-70, including 
about half-a-inillion Ihs. of waste silk, the export of which was 
only commenced in 1856, while between 1874-87 the average out- 
turn of raw and waste silk from Bengal fell to 1,581,860 Ihs., 
chiefly on account of the reduced price of Bengal silk, owing to 
the recent largely increased production in Europe, and the reduced 
production of silk in Bengal from disease and other causes. 

In Europe, silk production has now completely recovered from 
the depressed conditions which the ravages of pobrine and other 
diseases had occasioned, and it is to Pasteur’s researches into 
the nature of pebrine, commenced in 1865, that the improved state 
of things is due. 

Owing to Pasteur’s discovery of the nature of the disease, 
and of the fact that, provided healthy eggs are available for breed- 
ing, its spread can be prevented, stations have now been establishe4 
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in the silk-producing districts of France and Italy for the pro- 
duction of eggs free from infection, from which silk-worms are 
now almost exclusively reared in Europe. 

This system has proved so successful that, whilst before its 
introduction, one ounce of eggs yielded on the average only 45 lbs. 
of cocoons, this return has now been increased to 72 lbs., whilst 
as much as 150 lbs. are occasionally harvested, and all this with- 
out very much increased consumption of leaf, of which there is 
much waste in rearing weakly and diseased worms. 

A similar revival of silk production in Bengal can only be 
brought about by introducing Pasteur’s system, and by placing 
healthy eggs within the reach of the peasantry. 

This system is already established in dapan ; and the Chines© 
Government has deputed an officer to study Sericulture at Mont- 
pellier, so that the production of raw silk is rapidly increasing 
and its price going down, and it is probable that the peasatitry of 
France and Italy will soon b<‘ no longer satisfied with the m^^agre 
profits of cocoon rearing, from which they have already begun to 
withdraw. 

Owing to the low cost of labour in Asiatic countries, the silk 
industry will in future depend more and more on them for the 
raw material, and this is so far favourable for Indian Sericulture. 

During the collap>e of silk-production in Europe, w hich for the 
time completely minted the silk di-^tricts, reaching its maximum 
in 1868, very higli prices ruhnl for raw' silk, as much as Hs. 2J) per 
pound having been paid, and thus the Bengal silk industry was 
greatly stimulated, so that miilherry planting was considerably 
extended in the KajMiahye and Presidency Divisions, and cocoon 
rearers made very large profits. 

The Bengal zemindars naturally took advantage of this pros- 
perity to raise the rent of mulberry land which they hav(‘ not since 
reduced, in spite of the fall in tin* price of silk, and Mr. Gallois and 
other silk merchants at Berhainpur assert that as high a rent 
as Rs. 30 an acre is now sometimes charged for such land. 

The cultivators naturally pref(*r to have their mulberry land near 
their homesteads, where the leaf is not so liable to bo stolen as 
when grown on ordinary land, and as it is customary to charge 
high rents for such land, there can, in this case, be no grounds for 
complaint against the zemindars ; but if, us is maintained by Mr. 
Gallois, and as is admitted in a note by the Director of Agriculture, 
specially high rents are charged for mulberry cultivation on ordi- 
nary lands, so that as much as 50 per cent, of abatement is allow- 
ed when mulberry cultivation is given up, and saldmU equal to 
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one year’s rent are paid when mulberry is planted for the first time 
on any land ; this is clearly contrary to law, which lays down that 
land is to be assessed for rent in accordance with the capabilities 
of the soil, Jind not according to the kind of crop grown, and that 
occupancy tenants are not liable to pay enhanced rent in conse- 
quence. of any improvement they may make at their own expense. 

In the case of mulberry plantations it is stated that, tenants 
incur a large initial outlay varying from Us. 27 ^ to Us. 100 ; 
the crop requires annual top-d re-sing with 4 inches of soil dug 
from ditches and jhils, until it becomes raised several feet above the 
ordinary level of the Held-, ; it has also to be replanted every twelve 
years. All these fact^ prove that it is an expensive crop to rear. 

Mr. Mukerji, however, states that mulberry producers charge 
very highly for their leaf, as much as Us. 5 per maund of 82 lbs., 
the cost of production being only 8 annas a maund, whilst one acre 
of mulberry plantation will yield 150 innunds of leaf annually, 
so that the rent jiaid is an inconsiderable factor in the question. 
Some benefit, however, would eertainly result if Government could 
utilize its position in charge of many wards’ estates and encourage 
mulberry plantation, by fixing fair rents, and al.so, generally, by 
inducing land-owners to favour the silk industry, which in Bengal 
is of considerable importance. 

As matters stand, about one-third of the reel- it the silk fila- 
tures are said to be unemployed, partly for want of cocoons, and 
also partly, strange to say, in a country with a population of be- 
tween 500 and GOO per square mile, for want of labour ; for the fila- 
tures cannot compete with the d(*mand for ordinary agricultural 
labourers, as they only provide temporary work, tho hands being 
under agreement to work from time to time, as they are required, 
at tho monthly rate of Rs. 5 for men, and Rs. 3 for boys : the 
former are employed at the basins in adjusting the coeoons to the 
reels, and the latter merely in turning the reels, mechanical power 
for reeling Bengal silk’ having been found unsuitable, though it 
may be used with great advantage for the produce of annual worms. 

The labour diflficulty can probably be met .by a slight increase 
in the rates of wages. 

Government is liberally assisting tho silk industry by scientific 
research, and Mr. Mukerji is doing most useful work at Berham- 
pur ; it is only fair therefore that the Bengal silk merchants should 
contribute a share to the expense involved in these researches, and 
if each filature of 100 reels were to contribute Rs. 100 per annum, 
a considerable fund might be raised to supplement the Govern- 
ment grant. 
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Before proceeding further, I wish to refer to an excellent work, 
on the annual European worm, by M. Eugc^ne Maillot, Director 
of the Sericultural Station at Montpellier, entitled, Le(;ons sur le 
ver k soie du Murier ”, and published in 1885, by Messrs, de la 
Haye and Legrossier, Place de I’Ecole de M(5dicine, Paris. 

This book, which is dedicated to M. Louis Pasteur by his pupil 
M. Maillot, gives a full account of the anatomy and life history 
of the insect, and of the methods of roaring it, and also goes into 
the economic conditions of silk production. 

Another most comprolKuisive compilation on silk-worms of all 
species and countries, containing over 1,000 pages, has been written 
by Mr. Natalis Rondot, and published in 1885, second Edition 
1887, by the French Government, at the Imprimerie Nationale, 
but as the author has no practical knowledge of the silk industry, 
this book is said not to be altogether reliable. A good English 
treatise on the various Indian silk-worms would be extremely 
useful, and Mr. Mukerji’s education at Cirencester, and opportuni- 
ties for studying silk-production, would certainly designate him 
for compiling such a work, could his services be spared for the 
purpose. 

A book of this nature should give all available information 
regarding the different kinds of silk-worms, which are, or may be, 
cultivated in India. 

The best of these is Domhyx Mori, now reared in the Punjab, 
Kashmir, and in Debra Diin, and of which the best variety is 
the Shanghai silk-worm, now regularly bred in France and Italy. 

Nine pounds of these Shanghai cocoons yield I lb. of raw silk, 
whilst the best European varieties only yield 1 lb. of raw silk 
from 4 lbs. of cocoons, and the former are small, hard, and of 
roundish shape, which is best for reeling, and are spun by a small 
worm which does not consume much leaf. 

The Baghdad worms are also highly esteemed, although being 
large, they eat a great deal and are very Object to disease. 

The Punjab silk-worrns are now suffering badly from disease, 
and the recently thriving Kashmir silk industry, started by Babu 
Nilambur Mukerji, and which yielded a revenue of about five lakhs 
of Rupees to the State, is now languishing from the same cause, 
so that a deputation has been sent from Kashmir to Berhampur 
to study the possible means of combatting disease. Bomhyx iextor 
is the annual silk-worm of Bengal, but yields poor cocoons, 
though superior to those of the polyvoltine kinds, which breed 
eight times in the year, and of which two species are known in 
India, Bomhyx fortunaiuBj the ded worm, yielding the best broods 
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from November to January, and IBomhyx Crcesi, the Madrasi or 
hot weather worm, yielding best from March to September. 

All the above-mentioned silk-worms feed on mulberry leaves^ 
those of Moms alha, multicaulisj or indica^ being considered equally 
good, while Moms nigra gives rough spiny leaves disagreeing 
with the larvje. 

Another species to be considered is the Eri^ or oastor-oil silk- 
worm of Assam, Aiiacus Riclni^ the silk of which cannot be reeled, 
but is carded and spun, in much the same way as is all silk waste 
in Europe. 

The Assam Muga silk-worm, AntJieria assama, feeds chiefly on 
the foliage of the sum tree, Manldlus odoratisswta, and of the 
sualu tree, Tetranthera monopetala. The silk of this worm can 
be reeled, as well as that of the common Tusser, Antheria mylitta of 
the Santal Pergunnabs, Chota Nagpur, and other parts of India, 
W’hich is chiefly fed on species of Zizyphu^, and when wild feeds on 
the foliage of the sal, Shorea rohusia^ sain, Terminalia iomentosa^ 
and other trees. The wild cocoons are, however, only used as seed 
cocoons, as the cultivated tusser worm rapidly deteriorates. The 
Muga and Tusser silk-worms are reared on trees, the breeders 
removing them from one tree to another as they strip off their 
foliage, and they are protected against birds by the use of bows 
and pellets, and from ants by various simple devices. 

As the Qvercus serrata, the common oak of the Khasia hills, 
will grow luxuriantly in Debra Diin, and might be grown else- 
where in India, and this is the tree on which the Japanese Tusser, 
Antheria Yamamai, the best of all wild worms is reared, it might 
be found possible to introduce this worm into India. 

Mr. Mukerji gives the following classification, supplied to him 
by Mr. Dusuzeau, of the various silk-producing Lepidoptera : — 

I. Bombycii .E. 

I ^ j r» I . 

Bombyx. Theophila. Ociuara. Trilocha. Rhondetia. 

II. SATURNIDiE. 


Antheridae (cocoons can be reeled Attacidn. (cocoons, nnreelable). 

I off). I 

Antheria. Attacus. 

Actias. 

Caligula. 

Saturnia. 

Lolpa. 

Cricnla. 

Collosuniia. 
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The Bengal polyvoltine worm yield much lighter cocoons than 
the annual worm, containing only 200 to 250 metres of silk, 
against 800 to 1000 metres from the latter. 

Four or five times as many Bengal cocoons are therefore 
required for as much silk as a given number of annual worms, 
and the comparative unevenness resulting from the frequent 
joinings of the thread, which this entails, is increased owing 
to breakages in winding due to the brittleness of the Bengal 
silk. 

It is owing to those and other causes of inferiority that Bengal 
silk only fetches about Rs. 8 per pound, against Rs. 11 for that of 
the annual worm ; but it should be noted that it is the best of all 
silks for gloss, elasticity, and for taking black dye, and is especially 
noted for making black silk hats. 

In spite of those qualities, Mr. Mukerji does not speak very 
highly of the polyvoltine species, though the Bengali caste of 
Punra does little e\>e besides rearing silk-worms, and mulberry 
leaf is available throughout the year in Bengal, so that the rearing 
of polyvoltine worms will certainly be continued. It would, 
however, be advantageous to introduce, if possible, a good annual 
worm into Bengal besides the indigenous annual, Bornht/x textor, 
which is seldom reared, and only yields comparatively poor co- 
coons, containing about one-third more silk than the best poly- 
voltino cocoons. The introduction of annual worms into Bengal 
has been attempted on and off during the last fifty years, and has 
always resulted in the eggs going on hatching for three or four 
months, instead of for as many days, but Mr. Mukerji thinks 
that Professor Duclaux' method of natural, or artificial hiberna- 
tion, at a temperature of about 0° Centigrade, will give good 
results. 

From numerous experiments in hatching silk-w^orm’s eggs 
undertaken by Mr. Duclaux, the follow ing rules are deduced : — 

(1) . To cause the eggs of Bombyx mori to hatch before the 
normal time, one must expose them for two months to the action 
of cold from 10 to 20 days after laying, and then subject them 
to a temperature of 20^ (7. for eight days before they are to he 
hatched. 

(2) . To prevent the eggs of this silk^worm from hatching at the 
normal period, one must keep them at a temperature of between 75° 
and 20^ C., exposing them to cold for three months before the intended 
date of hatching. 

An illustration "of the necessity of cold for perfecting the 
embryo was afforded when some South American eggs were 
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imported into France in 1867-68, which crossing the Equator 
during the European winter, and arriving in France in May, 
remained unhatched till the following spring. 

This effect of cold has been knowm for ages in Japan and China, 
where to secure uniform hatching, eggs of the annual worms are 
put into freezing water for ten minutes and then exposed dur- 
ing cold nights on tlic house tops, being kept indoors during 
the day time, and are thus prepared for hatching at the proper 
season. 

In fact, the action of cold affects the formation of the silk- 
worms’ embryo ; and it is worth noting that this holds good for 
seeds of Mirahilis Jalapa^ and of Tporuea 2?u7purea, according to 
Professor Duclaux. (^old is however not required for the embryo 
of the polyvoltine silk-worms. 

In Europe, the hatching of silk-worms’ eggs is regulated arti- 
ficially by refrigerating machines, or Iho eggs are taken up to 
the glaciers, unless, as at Montpellier, the natural winter tempera- 
ture (0 to 4^^ C.) is sufficiently low' for hibernating eggs. Bomhyx 
iexior does not require this intense hibernation, the natural cold 
weather temperature of Bengal about 20^ C. sufficing. 

M. Susani, who pos'^esses a very large breeding establishment 
at Rancati near ]\toiiza, in Lombardy, has a refrigerating chamber 
20 metres long by 5 broad and 4 high, capable of bolding 10i),000 
ounces of eggs, which is described in M. Maillot’s book. 

If all the eggs contained in it w’cre good, this quantity, at about 
40,000 eggs per ounce, would, under favourable circumstances, 
yield about 10 million pounds of raw silk, about Jth of the annual 
supply of Italy. 

It is probable, if eggs were sent from the plains of Bengal 
to hibernate near Darjiling, that this would not allow of their 
being subjected to a gradually incrensing temperature up to 20® 
C., which is requisite, if the eggs are to batch properly. 

At Mr. Cunlitte Lister's silk establishment in Dcdira Dun, the 
eggs of B. mori are hibernated in the Himalayas, and Mr, Lister, 
who has spent upwards of .£50,000 on this place, chose Debra Diin 
expressly on account of its proximity to the liills, and now anti- 
cipates the complete success of his undertaking. 

Mr. Lister owns the largest silk weaving mills in England at 
Bradford, and started his mulberry plantations at Debra Diin in 
order to be independent of the markets by rearing his own co- 
coons, and has obtained a grant of several thousand acres of waste 
land on favourable terms from Government. He has also com- 
mand of a good water supply for irrigating his plantations, and 
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lafBeient vrater-power for a turbine to work his reels. Before he 
started these plantations, Qovernment did much to encourage silk 
production in Dehra Ddn, having built sheds for rearing cocoons, 
and started a large mulberry nursery, from which plants were dis- 
tributed gratis to the villagers, but when Mr. Lister reduced the 
price he was paying for the cocoons, the villagers gave up all 
attempts to rear them. He has still many obstacles to contend with, 
as the plantations are malarious from July till October, and the 
mulberry plant is much injured by deer, the manager having in- 
formed me that be had shot upwards of 50 stags in one ye^r on 
the plantation. As, however, half the male population of the 
neighbouring State of Tehri Garhwal leave their country during 
the cold weather and wander as religious mendicants to sell water, 
supposed to come from the sources of the Ganges, throughout the 
length and breadth of India, there ought to be no difficulty in 
getting sufficient cold weather labour to carry on Mr. Lister’s 
scheme. 

It appears that annual si Ik- worms can be artificially hatched in 
various ways w’ithout the aid of cold, but they must all he carried 
out soon after the eggs have been laid, and may be enumerated as 
follows : — 

(1) . Washing the eggs in hot water, and then drying them 

and exposing them to hatch. 

(2) . Brushing the eggs with an ordinary clothes brush. 

(3) . Passing electric sparks over the eggs. 

(4) . Dipping the eggs in strong nitric, sulphuric, or hydro- 

chloric acids, and then immediately washing and drying 
them. 

Mr. Mukerji tried all these methods successfully when at 
Montpellier, and found that when fr(*shly laid eggs were immersed 
in hydrochloric acid for ten minutes, that the eggs thus treated 
hatched perfectly a fortnight after the operation. 

As, however, the polyvoltine silk-worms are still largely reared 
in Bengal and Madras, Mr. Mukerji’s experiments are now chiefly 
made with the object of improving them, and I will therefore 
give a short sketch of the chief enemies and diseases to which 
these insects are subject, and which greatly impede their pro- 
duction. 

In addition to the chief diseases of the annual silk-worm, termed 
in French pehrine, the Bengali equi- 

valents of which are kdta, chuna, kalsira or pacheri, and rusd, the 
Bengali silk-worm is attacked by a parasitic fly, provisionally 
named Tachinus Bornhycia, on which Mr. James Cleghorn of Sardat, 
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Uajshahye, has written an interestinff ni>te. dated 7th September, 
1887. 

This fly may be identical with the Uji silk-worm fly of Japan, 
against the attacks of which the Government of that country is 
said to have discovered a remedy, the nature of which sho.uld be 
ascertained for the benefit of Bengali silk-producers. 

At present, in order to limit the ravages of the Bengali silk- 
worm fly, and also on account of the scarcity ot mulberry leaf, 
only alternate broods of the Bengal silk-worms are reared for silk 
in the same locality, the seed cocoons being brought from a 
distant rearing spot for the next brood. In this way the numer- 
ous flies, which result from any one brood, die before they can 
lay their eggs, as they apparently do so chiefly on silk- worms, 
and the next but one brood may be reared with comparative 
impunity. 

As a precaution against the attacks of the fly, the silk-worms 
are reared in close rooms to the prejudice of their health. 

Mr. Cleghorn, as an instance of the damage done by this pest, 
mentions that in two days, out of 6,400 apparently hejilthy 
cocoons, only 40 wore found unpiorcod by the grubs of the fly, 
and the silk in them consequently rendered unfit for reeling. 

Ho estimates that, if the damage done by the fly could be ob- 
viated, more than double the present outturn could be obtained, 
but this would certainly require a revolution in the present mode 
of mulberry cultivation followed in Bengal. 

The female fly deposits her eggs on the Bengali silk-worm, one 
of which is capable of nourishing four grubs, which kill the silk- 
worm in five or six days, and then leave the dead body to seek a 
crevice in the ground, in which to form their pupa. 

The fly will retain her eggs, if no silk-worm is available on 
which she may lay them, till they hatch, and are dropped by her in 
the form of grubs, and she will lay any number of eggs on ex- 
posed larvne, if the general brood of silk-worms is protected from 
her. 

In order to effect this object, Mr. Mukorji conducts his rearing 
in boxes, measuring 2' X 2' X 4", and fitted all round with fine 
perforated zinc, or galvanized wire netting, the former being 
cheaper and more suitable. This system excludes the flies, and 
allows the doors and windows of the rearing room to be opened, 
so as to admit sufficient light and air for the health of the silk- 
worms. 

As these boxes cost Rs. 2 each, it may not be possible for 
villagers to do their rearing in this manner, and the present 
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plan of the Bengalis of only rearing alternate broods, keeps down 
the flies to a great extent. As, however, each box yields 300 to 
400 good cocoons, being the produce of a pair of moths, which 
would only be 40-80 if reared in the ordinary manner, it is 
possible that increased production may repay the initial cost of 
providing breeding boxes, but feeding the worms in boxes is much 
more laborious than on bamboo trays, the present Bengali custom, 
of which 16 form what is termed a ghara. 

The greatest danger to which silk-worms are liable is •pehrine^ 
appearing in the form of myriads of oval and pear-shaped corpuscles 
in the interior of the larva?. 

No further development of these corpuscles is known, and they 
may be distinguished from the spores of species of Bacillus by 
containing granulations, and by their greater length, volume, 
and power of reflecting light vividly, and present a massive look, 
while vegetable spores have a dull indefinite appearance. 

In the tissues of the healthy worm, a few blood corpuscles, eight 
times the size of the pebrine corpuscles, may be seen, and the 
former are so small that 40,000,000 of them might occupy the 
space of a cubic millimetre, and to detect them, a magnifying 
power of 400 to 500 diameters is required. 

The corpuscles have not the reactions of cellulose, and have no 
motion whatever, and hence naturalists have not decided whether 
they are <ilga^>t or animals of the order Microsporidicc. M. 
Reichart, of Vienna, sells a very good microscope suitable for 
observing the corpuscles, for about lis. 55. When w^orms are 
infected with pehrinc, tlieir bodies become sometimes covered with 
black spots, though this rarely occurs in Ihmgal, whiht a microscopic 
examination shows that ev(*rv part of their body is full of peb- 
rine corpuscles, only the silk-forming liquid being free from them, 
though it becomes greatly reduced in quantity. 

The corpuscles are introduced into the worms through the 
alimentary canal, from soiled leaf, and once present, there appears 
to be no way of arresting the progress of the disease, as although 
larvjE, which only become infected after the fourth moulting, 
may spin perfect cocoons, yet the resulting moths are full oi’ 
corpuscles, and produce diseased eggs. 

Pehrine is therefore hereditary, contagious and infectious. 

Infection spreads rapidly from diseased eggs, from the evacua- 
tions and exuvifT of the larva*, whilst the dried corpuscles arc 
conveyed by the air from place to place as sources of infection for 
healthy silk-worms. 

( To be continued). 
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MEMORANDUM ON THE TIMBER EXPORT WORKS IN 
THE BASHAHK DIVISION OF THE PUNJAB. 

The works, which were commenced many years ago by Mr. Paul, 
of Brassey and Company, were carried on by Colonel Batchelor 
during the years in which ho held the Bash«ihr Division ; but 
they nave been greatly developed and improved by Mr. G. G. 
Minniken, Deputy Conservator of Forests, who has been in charge 
of the Division for the last twelv’^o years. The following descrip- 
tion of the works was written after a visit of inspection made of 
them in October 1888. 

The deodar trees are felled with the axe or saw, and are then 
sawn into logs of from 11 to 22 feet in length. The logs artf 
worked down by rolling and ly the use of wooden levers, in the 
handling of which the workiiKm liavo acquired much skill, until 
they reach a pre})Jired way, such as a rolling-road, an earth-slide, 
or a dry w'ooden-slide, down which they are passed to the bank 
of the Sutlej. Tliey are launched into the river during the period 
from June to S<‘ptember. A brief description of each of these 
works will now bo given. 

Rolling-Roads. { Fig . 1). 

The rolling-road is employed when the slope of the bili'lde is 
moderate. Such a road is sometimes constructed round the hill 
immediately below the forest, so that the logs may bo worked 
down to it from where they lie, and may then be rolled along it to 
the head of a slide. It is also used in places where the route of 
the logs on their way to the river follows the bank of a ravine, or 
the top of a precipice. 

The road, which is from 14 to 18 feet wide, has a fall of not 
more than 10*. It is commenced by laying a row of large stones 
at (A), and above them rough logs of wood of various kinds, or 
brushwood, obtained by the clearance of the line of road through 
the forest. It is found that logs or brushwood are far preferable 
to stones for this purpose, as they are better able to stand the 
shock of the rolling timber, A coping (C) of rough stone is added 
at the outer edge of the roadway, and earth from the cutting is 
thrown down so as to give a horizontal cross section. On this, 
poles (P, P,) are laid like rails on a railroad, and down them the 
logs are slowly rolled, a few feet at a time, by means ot wooden 
levers. Should the route lie across a small ravine or a hollow, the 
latter is either entirely filled up with logs, brushwood and stones, 
it is bridged by a rough structure of logs with poles laid across 
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them, so as to form the roadway. The cost of a rolling-road is 
said to average about Rs. 10 per 100 running feet. 

Eabth-Slidbs. 

The earth-slide is simply a natural hollow or drainage channel, 
improved and smoothed by cutting trees, removing boulders and 
blasting rocks, so that logs can be worked down it endwise by the 
aid of levers. Sometimes, where the ground is easy, such slides 
are carried across a slope. The gradient should, ordinarily, be such 
as to avoid all chance of the logs getting out of control ; but to 
provide for the possibility of their doing so, check- walls are erect- 
ed at intervals. The fall should not, where this can be avoided, 
exceed 25° ; if it is greater than this, the number of check- walls 
must be proportionally increased. In some cases the fall of the 
earth-slides approaches 40'^ ; but here there are check-walls at 
intervals of 30 or 40 yards. Earth-slides are said to cost, on an 
average, about Rs. 12 per 1,000 superficial feet of ground prepared. 

Check-walh. (Fig. 2). 

At a selected point on the earth-slide, a terrace, which may be 
from 20 feet to 70 feet long, and from 15 feet to 30 feet wide, is 
cut out of the hillside. On its outer edge, a row of deodar logs 
(A, A, A, &c.) of some 18 feet in length, is planted perpendicularly 
to the direction of the slide, the logs being from 6 feet to 8 feet 
apart, and having about one-third of their length buried. Be- 
hind them is erected a roughly constructed wood-and-stone wall, 
from 10 feet to 20 feet wide at the top, and about 6 foot to 10 feet 
high on the inner side. The wall rests on a foundation of solid 
earth cut out to receive it. Sometimes the outer face of the wall 
is supported by a second row of logs, the spaces between thorn 
being filled up with rough poles and other pieces of wood, so as to 
hold the stones firmly, and thus prevent their being displaced by 
the shock of the falling logs. If the floor of the terrace bo hard, 
it is usually sunk to a depth of some 4 or 5 feet, and the hollow 
thus form^ (B) is filled with loose soil or brushwood, so as to 
check the fall of the logs and thus arrest them, or at any rate so as 
to moderate the force with which they strike the wall. The logs 
are then moved on by levers to the head of the next section of the 
oarth-slide, which is usually at one end of the wall, but more rarely 
at its centre, an opening being left for the passage of the timber. 

On very steep slopes, where chock-walls are required at short 
intervals, it is not always possible to find places at which their 
foundations can be laid. In such cases, a partial check is afforded 
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by simply driving a row of iron jumpers or crowbars into the 
ground, to support a line of logs laid horizontally above them. 
Such obstacles, being much lower than an ordinary check-wall, 
must obviously be placed nearer together than would be necessary 
were such walls employed. 

Chepk-walls constructed obliquely to the direction of the earth- 
slide, and intended to prevent the descending logs from leaving it, 
are constructed at points where it is feared that, owing to the con- 
formation of the ground, they might have a tendency to break 
away. 

Check-walls are said to cost about Rs. 2 per 100 cubic feet of 
walling. 


Dry Wooden-Slides. { Fig . 3). 

The dry wooden-slide (so called to distinguish it from the boarded 
wet slide) is usually employed when the route of the logs lies 
across the hill slopes, or in localities where the ground is either 
very rocky and difficult to clear for an earth-slide, or where it 
crosses over, or at the edge of, cultivated fields. 

It is composed, in section, of five logs or tree tops (A, A, 6, 6, c,) 
so disposed as to form a roughly made trough. The two larger 
pieces (A, A,) lying at the outside, are about 5^ feet in girth, the 
inner poles being smaller. The ends of these limbers rest on a 
roughly made round sleeper (S), to which they are pinned down 
with a spike of oak-wood (A;, k). The tendency of the timbers to 
slip forward when the slide is in use is further checked by their 
being hollowed out below, so as to hook themselves on to the 
sleeper. {Fig. 4). The line of timbers is prolonged by others 
of similar dimensions attached to them by a rough scarf-joint. 
{Fig. 5). But this is not always done. Sometimes the timbers are 
simply placed end-to-end, a stout picket being driven into the 
ground between them, so as to prevent the upper one from 
working forward. The sleepers rest on a rough bed of stones and 
wood, filling up the inequalities of the ground, and built up to the 
required level {Fig. 3). 

The upper section of the Kilba slide, which is 400 feet long, has 
a fall of about 22°. About 30 foot below the foot of this section, 
and so situated as to catch the logs after they have left it, there 
is a hole filled with earth and brushwood, in which their fall is 
arrested. If the gradient of the slide were to be increased so as 
to give the logs a much higher velocity, a portion of the end of 
the slide would be made horizontal, or it might even be slightly 
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rftised (Fig^ 6) so as to cbeck the fall of the log, throw it up 
ifito the air, and allow it to fall flat, instead of on its end, 
upon the brushwood in the hole. From the hole, the logs are 
worked endwise down an earth-slide, about 50 feet in length, 
to the head of the second or lower section of the wooden-slide. 
This is 300 feet long, and has a fall of from 25° to 27®. The logs 
fall from it into a hole, similar to that above described, and are 
removed thence by moans of levers, down another and much longer 
earth-slide, to the bottom of the valley. These two short lengths of 
wooden-slide have been made to suit the requirements of the 
locality, which necessitated a considerable change of direction at 
the point where the upper section ends ; but such a slide might be 
prolonged to any required length, as the pace at which the logs 
travel can be checked, either by the introduction of level, or nearly 
level portions, by notcliing the poles forming the bed of the slide, 
or by throwing down earth upon the timbers, so as to increase the 
amount of friction. On the other hand, if the logs are found not 
to move fast enough, both they and the slide are watered, so as 
to reduce the friction. At the time that this slide was visited, the 
upper section had to be watered, but the lower section, which has a 
steeper fall, was worked dry. Slides with a fall of from 15® to 25® 
are found to answer better than those having a steeper or a lower 
gradient. If the fall were to be as much as 30®, exceptional pre- 
cautions would have to bo taken, in order to prevent the logs 
from moving too rapidly in it, and to stop them at its foot. 

Like rolling-roads, the slides are passed over ravines or deep 
hollows, either by filling the latter up, at a cost of about Re. 1 per 
100 cubic feet, or by bridging them with poles resting on roughly 
made piers or trestles. Such a bridge of 30 feet span costs about 
Rs. 90 ; and the total cost of an average slide, such as that above 
described, is about Rs. 250 per 1,000 running feet. 

Blocks and Tackle. 

Blocks and tackle are sometimes used for hauling logs out of 
hollows, or for extricating thorn when “jammed ” between trees in 
the forests, or in the river. 

Dams and SiitnoE-GATBs. 

Dams and sluice-gates have been tried ; but sufficient success has 
not yet been attained to warrant a detailed description of what has 
been done in this direction being here given. 



TIMBBR BXPOBT 'WORKS, BASHABB DIYIBIOH. 


139 


General Remarks. 

The felling of the trees, and their conversion into logs, is carried 
out in the autumn, when also the upper export works are com- 
pleted, so that the taking out of the timber may be begun early 
in the spring. As soon as the snow has sufficiently melted to 
admit of this being done, the lower works are commenced, and 
these are completed whilst the logs are being brought down the 
higher roads and slides. There is no hard-and-fast system — but 
the works are, as they should be, made to suit each locality, rolling- 
roads, earth-slides with check-walls, and wooden-slides, following 
one another in appropriate succession, as may be suggested by 
changes in the nature of the ground to be pas^sed over. The 
structures are of a rough and cheap kind, designed to last for the 
period during which they are likely to be actually required. By 
making use of roads and slides of this class, it has been made 
possible to export timber from remote and comparatively small 
forests, or parts of forests, which, otherwise, could not have been 
worked. All the arrangements are excellent, and the works re- 
flect great credii on Mr. G. G. Miniiiken. It was not easy to 
suggest improvements : but, as fellings are undertaken in more 
remote loctilities, the sy^teIIl now followed must be further develop- 
ed, and made to adapt it^elf to the greater difficulties that will there 
be encountered. It is probable that, in such localities, it will no 
longer be possible to rest the wooden slides on the ground, or 
even on wood-and-stone walls, as at pres(*iit ; but that they must 
be raised on trestles of strong, but rough and not too expensive a 
stylo. It is also possible that wire-ropes may be employed for 
the descent of steep cliffs, or to convey the logs from one side of 
a valley to the other on which the ground may be more favorable 
for the construction of roads and slides. In some cases, in order 
to take advantage of the best ground, the logs might perhaps be 
shot across a small stream or valley from a slide, if sufficient fall 
could safely be given to it. 

Floating on the Sutlej. 

The logs are launched into the Sutlej during the high floods 
caused by the melting of the snow on the high mountains between 
June and September. Above RAinpur, the bed of the river is 
extremely rocky ; and it is difficult to float logs after the 1st 
October, even by the aid of gangs of men with inflated skin>. 
Every year a number of logs remain caught by rocks in the upj;)er 
reaches of the river. Below R6mpur, however, the river bed is 
comparatively free from rocks ; and here gangs of men with inflated 
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skins, assisted by coolies, who roll stranded logs by means of levers 
into deep water, are employed from September to December in 
re-launching stranded timber, and passing it down to the depOt at . 
Nihla. They are superintended by members of the Subordinate 
Establishment trained to the work. Throughout this portion of 
the river’s course, many rapids, whirlpools and back-waters occur ; 
but these are well known to the workmen, who, through long 
practice, have become well acquainted with the manner in which 
each of them is to be dealt with. In some places, it is considered 
better to pass a large number of logs down in a mass, so as to 
prevent their becoming “ jammed.” In such a case, the floating 
logs are stopped by a temporary boom, formed by laying the 
heaviest available logs across the head of a rapid, where the water 
is shallow. When a sufficient number of logs has thus been 
collected, the batch is guided down the easiest part of the rapid. 

Collections of timber stopped by whirlpools and back-waters 
are, if they are very large, broken up into sections ; the workmen 
paddling on their inflated skins, then form lino behind a section, 
and push it steadily down until it enters a fair current of the 
stream. Sleepers or other scantlings are tied into roughly formed 
rafts, and are then either pushed or pulled out of the back-water. 
In other places, where branches of the river run off from the 
main stream, lines of logs are laid so as to guide the floating logs 
into the latter, and thus to prevent their getting down the side 
channels. 

At a point some ten miles above Nihla, the river forms several 
such side channels ; and if precautionary measures were not taken 
the logs might be carried a mile from the main stream, much 
expense being thereby caused. Here a few skin-men are sent on 
in advance with some logs, which they place across the entrance 
of the side channels, and behind which they heap lip boulders, so as 
to prevent their being washed away. They then remain at the 
boom thus formed, and guide all logs reaching it into the main 
channel. The men employed in passing the timber down live on 
the banks of the river, and by long practice have become expert in 
this kind of work. It is probable, however, that something might 
yet be done in order to reduce cost, and to prevent such a large 
quantity of timber from being held back in the upper reaches of 
the river. 

Fbbd. Bailbt, Lieut.- CoLy R.E.y 
Dehra Dun, | Conservator of Forests y School Circley 

March 1889. h W. P. and Oudh. 




DRY WOODEN SLIDE. 



2 fVM = 1 Truth 



THB OTTiS OP TURPBNTTFB, ETC. 


141 


BAMBOOS FOR FISHING RODS. 

The following is Messrs. Hardy Brothers’ report on the bamboos, 
{Dendvocalamus striciufi) sent to them from the Central Provinces 
with a view to testing their suitability for making split-oane fishing 
rods : — 

“ We have examined the two samples of cane {^Dmdrocalanms)^ and find 
that both are for the purpose of built-canc rod-making worthless, having 
little fibre and being too soft in spring. When cut up and tested, they 
bend readily, and do not regain their straightness when released ; on a 
greater pressure being applied they break off quite short. Wo consider 
them very much inferior to the cunes we at present use.” 

Dehra Dun, 1 Fred. Bailey. 

9th March^ 1889, \ 


THE OILS OP TURPENTINE FROM PINUS EXCELSA 
AND FROM P. LONGIFOLIA, 

The oils of turpentine which are obtained from different conifers 
agree in chemical composition, and their pliysical properties avo 
also very similar. There is only one pronounced distinction, apart 
from scent or medicinal properties, namely, the different effect on 
polarized light. 

We find it recorded that Bordeaux turpentine from Pinus marl- 
lima (Pinaster)^ with a boiling point of 15l>® and a density of 
0*877 at 0°, turns the plane of polarization to tlui left. The Aus- 
traline, or English oil of turpentine, which comes from Phms aun- 
trails^ boils at 15(1°, and has a density of 0*81)4 at 1(1°, turns the 
plane of polarization to the right. American oil of turpentine, 
derived from P. paludrisj is also dextrogyrate. 

We are now able to give the corresponding figures for the oils 
of turpentine from P. ecccelsa and P. longlfoiia. 

Samples prepared at Dehra Ddn were examined in the laboratory 
of the Engineering College (Polyiechnlcum) at Stuttgart, and the 
results are brought together in the subjoined tabular statement, 
kindly communicated by Dr. Zech, the Director of the College. 
The statement embraces six distinct physical properties of the oils, 
and it supports what wo have said above, viz,^ that the various oils 
of turpentine are very much like each other with the exception of 
their rotatory powers. 

Pinus excelsa oil turned the plane of polarization to the right 
and P. longifolia proved neutral. 
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We have thus Vinus maritima (Pinaster) oil and the chemically 
pure C ,5 deflecting the plane of polarization to the left, P, 
longifolia oil deflecting neither to the left nor to the right, and 
finally the P. australis and P. palustris oils deflecting the plane 
of polarization to the right. 


Physical properties of the Oils of Turpentine from Pinus excelsa and P. 
longifolia m the Himalayas^ compared with chmically pure H„. 



Chemical!) 

purcCjoHje 

' P'inus 
sxoeUa. 

Pinus 

longifolia. 

Specific gravity at 20° (Centigrade), ... 

Coefficient of ex- 1 between 0° and 100°, 
pansion, / „ 0° and 20°, 

Specific heat between 20° and 100°, ... 

Boiling point (mean), 

(Ha, 

Index of refraction-hydrogen lines, < H/3, 

(Hy, 

Rotation of sodium rays (polarized), ... 

0'863 

0*863 

0*867 

0*00105 

O-OOIOO 

0*00100 

0*468 

... 

0 456 

15915° 

157-5° 

Il63-5® 

1*469 

1 479 
1-485 

Left. 

37 01 

1-469 

1-479 

1-482 

Bight, 

26-24 

1-473 

1-476 

1-479 

Nil. 


H. Warth. 


INDIAN GUT FOR FISHING LINES. 

We are very glad to publish the following suggestions from a 
sporting gentleman not in the Department : — 

“ When at home last year 1 spoke to several Finns connected 
with the supply of fishing tackle about the gut they used, and 
asked why they did not get India to supply it. They were all 
quite surprised to hear that any was to he got in India ; and told 
me that they would eagerly buy up all that could be produced. 
Looking to the prices commanded by salmon gut in England, it 
seems to me, you Forest people have a chance of initiating a lucra- 
tive industry. With the Atlas and Tusser and other large silk-pro- 
ducing moths in India, there should be no difficulty about rearing 
these hardy indigenous species, and producing a gut to which the 
stuff got in England from the small worm in Spain would be 
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distinctly inferior. The process is simple enough, though, to produce 
strands of uniform thickness all through, would require some little 
ingenuity, or some special simple mechanism. At any rate, a large 
Department like yours, if satisfied that there was a field before it 
in this direction, should have no difficulty in procuring details of 
the methods and mechanism now obtaining in Spain, where alone 
Farlow, Bowness and others told me their fishing gut is made at 
present. I know the fishing tackle shops charge any price they 
like for heavy salmon gut, and the Tusser and Atlas moths would 
yield a gut twice as thick as any that the small Spanish silk-worms 
possibly could. They feed on ordinary jungle leaves, and would 
not need any special culture. 

“ It seems to me the idea is worth taking up.” 

Mhow. J. H. 

INSTRUCTION IN BOTANY AT THE FOREST SCHOOL, 
DEHRA DUN. 

The necessity for a course of Vegetable Morphology and Physio- 
logy to precede that of Sylviculture is so well established that, the 
suggestion in the March Number of the Indian Forester,” in a 
review of last year’s Annual Report of the Forest School, to abol- 
ish the former course, in favour of Systematic Botany, might be 
allowed to waste its sweetness on the desert air, were it not for 
the support the review has received from the Editor of the 

Indian Forester,” in publishing it in the form of an editorial, 
and expressing his general approval of the opinions and comments 
of the writer. 

We are also informed that the reviewer has studied with dis- 
tinguished success at a European Forest School, and has made 
himself personally conversant with the most recent systems of 
teaching pursued at Nancy, and at several of the German Forest 
Schools, so that, in spite of the reactionary nature of bis opinions, 
which will certainly find few supporters amongst Indian Forest 
officers, I have thought it necessary to say something in favour 
of the system of Botany instruction hitherto followed at Dehra 
Dun. 

The writer of the review considers the Dehra Diin Forest 
School merely as one for Rangers, for whom an ambitions pro- 
gramme of study is unnecessary. 

It is none the less true that, during the last eight years, a num- 
ber of Sub-Assistant Conservators of Forests have been trained at 
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the Forest School, some of whom have now been promoted to the 
Controlling Stuff of tho department, whilst many of the Rangers 
and Foresters, who come up to the School, are very intelligent 
young men lully able to follow tho course as it is now given. 

I maint.'iiii therefore, that, it cannot bo other than a fatal error 
for th(‘ Imperial Forest School of India, to rely merely on empiri- 
cal teaching, to which it must degenerate, if the Forestry course is 
not based on a sufficient knowledge of the structure and vital 
conditions of plants. That the Botany taught at the School is 
not beyond the better class of students has been proved over and 
ov(3r again, at tlie Final Examinations, and tho seven students re- 
ferred to by your reviewer, who were, however, only kept back for 
three months and not for a whole year, as he has stated, all passed 
in Botany ajid failed in Forestry. 

Sir Diptrich Brandis has always supported the present system 
of botanical instruction at Dehra, and has presented the School 
with a most splendid set of mor})hological diagrams to illustrate 
the lectures on the structure of plants. Dr. Schlich, Mr. Ribben- 
trop and Colonel Bailey have also approved of the study of mor- 
phology and physiology at the Forest School, and Mr. Mann, Mr. 
Whittall and other officers who attended the Forest Conference, at 
Dehra, in 1886, were kind enough to express their complete 
approval of tho courst^ which was then in progress in tho above 
subjects. I am not therefore afraid that it will succumb to an 
anonymous attack from one who has not attended a single lecture 
in the course, even when supported by the Editorial prestige of the 
“ Indian Forester.” 

Under these circumstances, it is the more to be regretted that 
the reviewer has allowed the European forest world to note what 
retrograde ideas may still ho held by an experienced Forest officer, 
for I feel certain that every one of the Fon'st {Schools, which ho 
has recently visihid in Europe, has adopted Vegetable Morphology 
and Physiology as the basis of its teaching, anti Systematic Botany 
merely as an accessory subject, more ornamental than really indis- 
pensable for Forest officers. 

That the latter subject is not neglocteil at Dobra is evident from 
the reviewer’s exprtissed o[)inion that, ‘‘ it appears to cover a sufi- 
cieidly wide field to make the morpholoyij and physiology unneces- 
saryfi 

Now, what are vegetable morphology and l>hysiology, but tho 
science of the structure of plants, and of the causes of their vitality 
and decay, and unless those are thoroughly investigated, on what 
possible scientific basis, can the instruction in Sylviculture bo 
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reared ? Sylviculture is the science of the mode and conditions of 
growth of forest plants in masses, and unless it be preceded by a 
similar study for individual plants, I fail to see how it can be 
other than empirical. 

It is almost inconceivable that any intelligent well-wisher of 
Indian Forestry can have bowi so misled, as the reviewer of the 
Forest School report, but the fact is that, the Botanical School of 
McNab, Bower, Vines, and of Marshall Wiird has only been re- 
cently establish(i(] in England, and, as appeared in Mr. Thyseltoa 
Dyer’s inaugural address to tlie Section of Biology, at the last 
meeting of the British Association, tliis school is not y<^t very 
favorably regarded by English Systematic Botanists, who undin* 
the stimulus of the rich h(‘rbariuin collections, which pour into 
Kew from all parts of tho world, cannot understand that a Botanist 
might be devoted to any other branch of tho science, besides that 
of fixing the exact place each species is to occupy in tho world^s 
great catalogue of jilanls, and its nomenclature. 

Meanwhile, German morphologists and physiologists have almost 
monopolised the field ot study of tho structure and life history 
of plants, and in the English language, except for McNab’s little 
book, and an American book referred to further on, only transla- 
tions of German works, on tlicso subjects, are available. 

An Indian Forest otficor, and botanist, niirturod in the Kew 
traditions, and dazzled by the vast profusion of Indian forest spe- 
cies, tho collection and naming of which occupy all the time 
he can spare from his official duties, may bo forgiven if he has, 
through inadvertence, underrated the importance of tho sole basis, 
on which Botany and Forestry can stand. 

I am afraid, however, that European critics of his opinions, who 
do not recognize tho engrossing nature of Indian official duties, 
will not afford him tho excuse for his retrograde notions, which 
we in India, aro ready enough to do. 

The terms sclerotic cells and collemliyma^ which ho considers be- 
yond tho scope of Forest Rangers, aro no more difficult to under- 
stand, when properly explained, than campylotropous ovule and 
quadrilocular anther, which terms must bo familiar to every sys- 
tematic botanist, whilst every flora bristles with technical terms, 
as uncouth as these. 

I have taught Vogotahlc Morphology and Physiology at Debra, 
continuously since 1881, and a rough uote-book of iny lectures 
has been published, and may be obtained from the Librarian of the 
Forest School, and although this note-book contains no diagrams, 
with which my lectures have always been copiously illustrated, as 
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well as by living specimens and microscopic sections of plants 
from the Forest School garden, and by specimens of wood, bark 
and fibres from the School Museum, yet, after a perusal of it, I 
believe that no one could imagine a study of vegetable morphology 
not to be essential for the progress of Indian Forestry. I have 
also included an account of the causes of disease in plants, in my 
course of lectures. 

I have not yet published my physiological notes, as the subject 
is more general than morphology, and does not require local illus- 
trations, and an excellent physiological Class-book is available, in 
Vol. II. of Asa Grey’s Botanical text-book, by Goodall, 6th edition- 

In the case of morphology, it was necessary specially to study 
the structure of Indian plants, and I could find no class book, ex- 
cept my own notes, suitable for Indian forest students. 

The writer of the review is satisfied with the scope of the pre- 
sent course of systematic botany, at the Forest School, but hopes 
that every Forest Ranger may be able to use a Forest Flora, to 
identify the plants in his forests. 

As a matter of fact, it is very difficult to identify plants ac- 
curately, whilst nothing can be easier than to collect and dry 
specimens, and forward them to a professional botanist for deter- 
mination. Except for Brandis’ Forest Flora of Norlhern India, 
which I believe costs Rs. 11, I am not aware that the vast floras 
of Indian Provinces, such as Assam, Bengal, Madras, Bombay, or 
Burma, have as yet been described in local floras, which are 
within the means of Forest Rangers, who cannot certainly afford 
to buy the highly expensive Flora Indica, which is really indis- 
pensable for every Indian Systematic Botanist. 

Dakjeeling : I 

16//i March^ 1889. J W. R. FiSHBR. 


THE OFFICIAL POSITION OF SUB-ASSISTANT 
CONSERVATORS. 

Will you kindly permit me to enquire, through the medium of 
your widely-read journal, what the exact position of a Sub- Assist- 
ant Conservator of Forests in the Department is ? So various are 
the treatments received by Sub-Assistants here, that it is most diffi- 
cult, if not altogether impossible, to make out anything from them. 
The treatment varies in the different circles and even in one and 
the same circle, according to the pleasure of the superior and the 
Controlling Officer. Perhaps it will not be out of place, if I say 
what, in ray opinion, the Sub- Assistant’s position is. Your readers 
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will, I hope, correct me where I am wrong, and add to what I 
have not sufficiently stated. I consider the Sub- Assistant as a sub- 
ordinate officer, in independent charge of his office (consisting in 
this Presidency, of a clerk and two peons, at the least), and as the 
assistant of the Assistant or Deputy Conservator under whom he 
may be serving. As such, his duty is to carry out the orders of 
his immediate superior to the best of his ability and with perfect 
freedom and independence. Should ho unfortunately hold differ- 
ent views from his immediate superior, he should be entitled to 
represent those views through his Divisional Officer to the Con- 
servator. That officer, after hearing what the Sub- Assistant and the 
Divisional Forest Officer respectively have to say, would then decide 
every question finally. Moreover, the Divisional Forest Officer, 
under whom the Sub- Assistant may be placed, should treat him 
with due consideration, offer him a chair when he goes to see him, 
and should in sliort deal with him in the self-same spirit in which 
he himself would desire to be dealt vrith by his own superiors. 

Before I proceed further I hope you or any of your readers will 
kindly let ine know if 1 have correctly stated the case so far, and I 
shall feel highly oblig(‘d if you will kindly let me know, what you 
think the exact position of a Sub-Assistant in the Department is. 

Bombay. A Sub-Assistant. 

Note. — We do not wish to appear either as judge or advocate in this 
case, which to us seems simple enough. The official position of a Sub- 
Assistant Conservator is clearly defined by the charge he holds. Under the 
Government of India a Sub* Assistant performs the same duties as a Junior 
Assistant Conservator, and in some instances, where the Division is unavoidably 
small or unimportant, even administers a Division. Hence his official rights, 
powers and privileges are pro tanto the same as those of a Junior Assistant or 
a Divisional Officer, as the case may be. As to his not being offered a chair at 
all official meetings with his Divisional Officer, we trust that there are no 
superior officers of the Department who have so little respect for their own cloth 
as to offer this indignity to native gentlemen holding the important post of Sub- 
Assistant Conservator in the Forest hierarchy. We are not discussiug here the 
vexed question of social intercourse, but regard the matter from a purely official 
point of view. We must, in fairness to ourselves, also say, that in making the 
preceding remarks, it has been as far as possible from our intention to advance 
anything in favour of recalcitrant subordinates, be they Sub* Assistants or Assist- 
ant Conservators or Deputy Conservators. The extent to which an officer re- 
ceives a free hand in the conduct of his duties depends entirely on his own 
merits, on the confidence which his abilities, industry, zeal, honesty and judg- 
ment have been able to inspire in his Chief, and is quite independent of his official 
or social position. Merit may not always meet with its due reward in the shape 
of promotion, but it will never fail to win recognition in the shape of confidence 
on the part of one's official superior.— [Ed.] 
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FOREST FIRES AND POPULAR CUSTOMS. 

A CURIOUS cause of jungle fire, or rather case of native customs 
conducing thereto, has recently come to my notice. In this 
District (Griinjam) the aborigines are the well-known Khonds. 
This tribe lives principally in the hills, but they also in places 
extend down into the plains, where alone our reserved forests 
are situated, our Forest Act not applying to the hills. Now one 
of the customs of the Khonds is to hold annually in the hot weather 
a great hunt, and those who return from this hunt empty-handed 
are subject to be scoffed at by their womenkind, and to con- 
temptuous trciatmeut at their hands, such as having water mixed 
with cowdung thrown into their faces, and so on. Every effort is 
therefore made by those who fear to incur the contempt of the 
fair sex, to insure themselves against failure, and as standing grass 
impedes the view and offers too much cover for gam(», while dead 
leaves are an effectual bar to silent stalking, the forests are pur- 
posely fir(‘d by these would-be Nimrod s. 

A. W. L. 


FORESTRY IN HUNGARY. 

( Continued front •page 101), 

Bustyatiaza. 

Leaving the house the next morning on horseback, we followed 
the forest road, beside the stream leading up tlie valley. At first, 
our route lay through a forest of pure spruce, which clotht5S tho 
bills in dense masses on either side ; but further on we met with 
tho mountain-ash, th<^ majile (^Acer ijneudo-jdalatiiis)^ the willow 
(Salie caprra), and higher still, in th<i marshy ground, tho alder 
(Ahuis aJpina). The scenery was lovely, and the path was cover- 
ed with the tracks of red deer, which abound in these forests, the 
shooting being reserved for the royal family. Arrived at the head 
of the Tisza valley, we crossed the ridge (8,9 B) feet) into tho 
valley of the Tardez and the conservatorship of Bustyahdza, and 
were met by the officer in charge of the Forest Division we were 
entering. On our way down, a portion of an area of 9 square 
miles of spruce forest was pointed out to us as having been com- 
pletely destroyed by insects ( Bostrwhus tijpograplms) in 1 8f)2 ; and 
we then passed through a forest whore, six years ago, tho largo 
beech trees, then standing over the young spruce, wore cut out ; 
the latter are now making most satisfactory progress. There are 
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a great many petroleum wells on the northern slopes of the Car- 
pathians, in Galicia ; and search, which has proved fairly success- 
ful, is now being made for oil on the Hungarian side. 

We continued to descend the valley until we reached the Tiirhat 
reservoir, the construction of which occupied six months, and cost 
£960. It contains million cubic foot of water. The dam is SjS 
feet high, 17.0 feet long, and is furnished with a sluice gate, which 
a single workman can t'*i>ily open and close by means of a lever. 
This system, which is a new one, has answered so well that it will 
now bo adopted in all new works. The timber from these forests 
is floated, a distance of 98 iniles, down the Taraez to its junction 
with the Tisza, six reservoirs being provided, all in the upper 
portion of the valley. The highest of these is at Turhat ; and the 
others, which are constructed in side valleys, are used to aflhrd the 
needful depth of water further down, where the bed becomes 
wider. The first raft is not let go at Turhat until the reservoir 
has been opened for one hour. The time allowed at Hoverla was 
half an hour only ; but there the slope was only 1’20 per 100, 
whereas here it is iVom 8 to 10 per 100 ; consequently, as tlie 
rafts go fashir than the water, a longer time is required to elapse 
before the first raft is let go. The bod i^ very rocky, and the 
floating work is both difficult and dangerous, scarcely a year pass- 
ing without loss of life by one or more of the men employed on it. 
The starting of the rafts is a remarkable sight. They are moored 
to the bank ; and wlicn all is ready the men stand, almost naked, 
upon them. Suddenly the expected sound of the rushing water 
reaches them from above, when all cross themselves and fall on 
their knees in prayer. The forester holds his watch, and when 
time is up he gives the word ; the crew of the first raft then spring 
up, seize their axes, and out away the moorings, the raft being at 
once carried down on its perilous voyage. Then, after the proper 
interval, the word is given to the second raft, and so on till all have 
been despatched. The reservoir empties itself in from 6 to 8 hours, 
and the water, which increases the depth of the stream by 40 in- 
ches, is sufficient to carry down from 30 to 40 rafts. If the, reser- 
voirs in the side valley arc also made use of, 100 rafts can be sent 
down. Between 5 a.m. and 6 r.M. of the first day, they go 60 
miles, and the remaining 33 miles of the journey are accomplished 
the second day, when, the fall being less, the rafts travel much 
more slowly. During the melting of the snow in spring, the 
reservoir fills itself in three days ; but in the dry weather, seven 
days are required. When we w( 5 re there it was opened twice a week. 

The trees in these forests are larger than those in the Tisza val- 
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ley, the rafts being usually composed of twelve stems, 60 feet long, 
with a mean diameter of from 18 to 26 inches ; hut we did not see 
trees of remarkably large size in any part of the Carpathian 
forests. Where the slo[)e is very steep and rocky, river slides of 
the kind previously described have been made ; and, provided that 
the rails are kept sufficiently far apart, they pass down these with- 
out much difficulty. At bends, where they are likely to come in 
contact with the sides of the stream, the latter are rivetted with 
logs, so as to present a comparatively smooth and even surface 
to the rafts, and thus prevent their being checked in their course. 
The trees are brought down to the river bank during the winter, 
on sledges running over the snow, the cost, including barking and 
logging, being about ^^ths of a penny per cubic foot ; the cost of 
floating the timber down the 93 miles of river is only j^yths of a 
penny per cubic foot. 

W 0 stopped to inspect some rafts in process of construction, and 
noticed that the system adopted difters, in some respects, from that 
in vogue on the Tisza. Here a polo is laid across the stream, and 
on it the small ends of the logs are placed, and held together by 
means of a half-round cross-piece, countersunk into their upper 
surface, and pegged down to each of them. At a short distance 
behind this, a withe passes across the raft, and is attached to each 
log by a forked peg, which grasps it. A similar withe at tlie rear 
end of the raft is attached to the butt ends of the outside and some 
of the intermediate logs. 

We stopped for breakfast at the new forest house at Turbacziel 
the stream pas.sing which is full of good-sized trout. Magnificent 
forests clothed the hills on all sides ; they have been a good deal 
damaged by wind, but there was a very fair show of young self- 
sown seedlings, where the conditions were favourable. 

After leaving Turbacziel, we passed a large river slide with its 
floating platform ; it is 670 feet long, has an average fall of 14 in 
100, and its construction co.-^t £240. Below this point, the bed is 
very bad in many places, the slope being so steep, and the numer- 
ous bends so sharp, that one can hardly imagine it possible to float 
rafts over it, even by the aid of the artificial flood produced when 
the reservoirs are opened. A little further on, the Bertyinka 
stream joins the one we were following, and the two go on together 
under the name of the Tereszulka. In this neighbour ho jjd, there 
are a great many earth-slides and dry-slides of round timber, one, 
of which passes across the river ; but, unfortunately, none of these 
were in use when we were there. On nearing Brusztura, we were 
shown another river slide, the passage of which forms the most 
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dangerous part of the floating route in this part of the hills ; and 
we then drove into the village, where we were most courteously and 
hospitably received by the Conservator, M. Kellner, who entertain- 
ed us at dinner, and then drove us to Kiralymezi), where we were to 
sleep, and where, to our great regret, M. Halazy left us. The next 
day was not one on which, in the ordinary course of work, floating 
would go 0114 but the Conservator very kindly ordered some of the 
reservoirs to be opened, so that we might have an opportunity 
of witnessing the passage of the rafts down the Brusztura slide. 
He also gave orders for the opening of other reservoirs on the 
following day, in order that we might perform a part of our 
journey to Taraezkbs on one of the timber rafts. Before reaching 
our halting place, wo had travelled over 34 miles of road since the 
morning. 

Next day, on leaving the house, we noticed that the alluvial banks 
of the Taraez were protected by revetments, from which the pro- 
jecting tops of tree-branches stood out, to break the shock caused 
by the rafts striking against them. We drove up a side valley, in a 
north-westerly direction, to Nemet Mokra, to the house of M. Hit- 
ter, a Forest olftcer, who kindly conducted us over a most interest- 
ing settlement there. We were told that, 110 years ago, twelve 
families of German workmen from the Black Forest marched hero 
with a banner borne before them, and settled. They wore welcom- 
ed by the Hungarian Government, and granted certain privileges, 
which they still possess. Their descendants are given free suites for 
building their houses, which, however, they have not the power to 
sell ; and the State provides a church and school, paying the priest 
and school-master. The men are principally employed on forest en- 
gineering work, including slides and the revetment of river banks ; 
but they are excellent and very skilful workmen, who can turn their 
hands to almost anything, and they receive good wages and pensions. 
There are now sixty-three families, in each of which there are, on 
an average, eight children ; they still speak German, and do not 
intermarry with other races. We visited one of their houses, and 
found it most remarkably clean, comfortable, and well arranged. 
There wore five rooms on the ground floor, and an attic above. 
The rooms were furnished with wardrobes, in which the clothes 
and spare bedding, which are collected for the daughters on their 
marriage^ were stored ; and the clean white-washed walls were 
adorned with a clock and pictures. We also visited a second 
house, which, if not quite so comfortable as the first, was equally 
clean ; and it was evident that the settlers were prosperous, happy 
itnd contented. On Sundays they put on a picturesque holiday 
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attire, but, unfortunately, we had no opportunity of seeing it. 
The priest took us over the church, which is beautifully kept, and 
showed us the original silken banner brought from Germany by the 
first settlers. 

We then retraced our steps to the river slide, near Brusztura, 
and awaited the arrival of the rafts. The total length of this 
work is 270 feet ; it is 30 feet wid(5, and has a fall of 15 in 100 — 
two floating tables, one in front of the other, being attached to 
the lower extremity, to receive the descending rafts. This slide 
is dangerous, and its navigation exceptionally difficult on account 
of its steep slope and curved form. Soon after our arrival, the 
flood caused by the opening of the reservoir commenced, and pre- 
sently the first raft, manned by six men, appeared. It was cjire- 
fully steered by means of two oars in front and one behind, so as 
to enter the slide at the inner side of the curve ; and, dashing 
down with frightful rapidity, was safely landed upon the floating 
tables, and thence launched out into the natural current on the 
outer side of the curve. It did not come into contact with the sides 
of the slide until it reached the second table. It was a really 
splendid sight. The men, who were drenched to the skin, had to 
keep their wits about them, and maintain their footing on the 
slippery logs, or th('y would certainly have been killed. They wore, 
strapped under their feet, the spiked clogs, without which they 
are not allowed to attempt the descent. 

On the morning of the 8th, wx started at 5 a.m., and drove two 
miles down stream, where we found a raft, fitted up in the most 
luxurious manner, awaiting us. Accompanied by the Conservator 
and M. do Lavotta, we went on board at once, and after .saying 
good-bye to the other kind friends who had escorted us thus far, 
w^e weighed anchor, and commenced our voyage of 16 miles, 
which distance we covered in about three hours. The passage 
down the river was most enjoyable, the scenery being beautiful, 
and no formidable difficulties being encountered. On landing 
at Dombo, which is largely composed of thatched houses, built 
and inhabited by Jews, we drove to Taraczkds, halting midway to 
inspect the forest railway line which was in process of construc- 
tion, over a distance of 14 miles, to that place. We then left by 
train for KAssa, where we arrived late at night. 


{To he continued). 
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THE ITALIAN LAW OF 1st APRIL. 1888, ON 
REBOISEMENT. 

The necessity of State interference in the management of private 
forest property has led to the promulgation of a new Law in Italy 
on the rehoiseinent of devastated private forests situated in moun- 
tainous districts, and on the consolidation of unstable hill-sides. 

We give helow a translation of the Law in question, as the matter 
is one of special interest for us in India, where the measures as yet 
devised for the proh^ction, in the interests of the community at 
largo, of forests situated on private land have entirely failed. 

Few will, we think, deny that where the destruction of forest 
property causes actual harm, beyond the boundaries of such 
property, to people who have no voice in its administration, the 
management resulting in such destruction becomes inadmissible 
in the general interest, of society, and sliould consequently bo 
regulated by the Laws of the country. This seems' a sufficiently 
obvious theory, and one which has been more or less gen(*r?illy 
accepted. Nevertheless attempts at practical legislation on this 
question have always encountered considerable difficulties, and 
have almost invariably ended m failure and in constant futiK^ 
tinkering of the Law. In some countries the legislation in the 
matter has been hesitating ; the original laws, from having been 
too lax and general, have been modified time after time in 
consequence of political pressure. In other countries, again, the 
authorities have insisted on the conservative treatment and main- 
tenance of private forests solely for the convenience of the 
surrounding population, without any thought to the convenience 
or interests of the proprietor, and sometimes even for no better 
reason than that the forests were in existence when the Law came 
into force. Such interference was, without doubt, a vexatious sub- 
ordination of private interests to general convenience ; but, on the 
other hand, the countries which had adopted these more stringent 
measures at the outset, only gradually to relax them as the necessity 
was proved, were thereby spared no end of trouble and money. 

In Franco, as in Italy, where the milder and hesitating policy 
was originally adopted, it has since been found necessary to pass 
separate and, as the event has proved, more or less ineffective Laws 
for the re-wooding and re-griissing of devastated forest areas, and 
to spend millions sterling on the replanting of barren hill-sides, 
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the consolidation of unstable slopes and the regulation of destructive 
torrents. 

It is of course quite another thing to prohibit the destruction of 
existing private forests when such destruction causes injury to a 
third party and threatens the public weal ; and a Law insisting 
under such circumstances on a proper and reasonable management 
of those forests, is sure to find overwhelming support against the 
opposition offered by vested interests. The question, however, 
assumes a different aspect when the State demands from a private 
proprietor that, in the interests of the public weal, he shall not 
merely forego the free and uncontrolled management of his own 
property, but that he shall even repair the mischief done by the 
previous mismanagement and misuse of his forest, though at the 
time in question there was nothing in the written laws of his 
country to prevent him from acting as he did. 

Various attempts to secure this repair of past mischief by means 
of legislation have been made both in F ranee and Italy, but the 
private individuals concerned could never be brought to believe in 
the disinterestedness of the State, and hence refused to give the 
necessary money and labour for such work. As yet no Law has 
been passed which has realized the intention of the legislator to any 
appreciable extent, and the cost of ro-wooding and consolidating 
barren hill-sides bereft of their original covering of forest by the 
ruthless axe of the speculator, or, as more frequently happens, by 
the slow but sure action of continued mismanagement and exces- 
sive grazing, has almost invariably been a burden on tbe revenues 
of the State. 

The new Italian Law on reboisement is, without doubt, an improve- 
ment on all its predecessor.'?, but this is only in so far as it simplifies 
procedure, for its provisions, like those of the French Act of 1882 
on the same subject, require the expropriation by the State of all 
such private property a.s the owner refuses to improve in the 
interests of the general public. The difficulty still remains unsolved 
of persuading the private proprietor and the right-holder to devote 
nioney and labour on improvements, the fruits of which, as regards 
themselves, can only be reaped in a remote future, while the 
means which the State can make available for this purpose are 
naturally limited. 

The difficulties that have already proved a stumbling-block to 
the French and Italian legislators, already loom before the Indian 
Administration in all their portentious magnitude, which must grow 
as we delay to replace the present unworkable section of our Forest 
Acts by a Comprehensive Law on the subject of private forests. 
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The Italian Law of the let Marchj 1888^ on Reafforestationy 
(Summary Translation). 

1. The Minister of Agriculture, <S:c., shall provide for the 
reafforestation and the fixation of the soil of lauds in mountainous 
regions, so as to prevent denudation of their land and to regulate 
the water-courses in the principal basins or portions of them. 
The Minister* shall, also, provide for the reafforestation of unculti- 
vated sand dunes along the sea-shore. 

2. The Minister of Agriculture, &c., in consulhition with the 
Minister of Public Works, shall cause a statement to be prepared 
showing the land; , commencing with those in which reafforesta- 
tion is most urgently needed, which are to be reafforested, to- 
gether with a summary estimate of their value, plans and estimates 
of the works required, including all the necessary details regarding 
the method of executing these works and their cost ; also the 
measures to be taken, and the expenditure required, to insure the 
preservation of the iir(*as taken in hand after these have been 
reafforested. 

Those statements, reports, plans and estimates, on being ap- 
proved by the Provincial Committee, the Forest Council and the 
Superior Council lor Public Works, and tanutioned by the Minister 
of Agriculture, shall be iorwarded to the Communes in which the 
lands are situated, where, within the period of one month, they 
shall be publicly posted up, and those concerned shall l)e informed 
of their publication by means of notices delivered at their resi- 
dences by the Communal Notice-server. 

3. Within three months from the date of the issue of the above 
notification, any person concerned may present an appeal to the 
Forest Committee of the Province. 

The Committee shall state its opinion regarding such appeals 
and demands for the alteration of the proposed scheme. 

The Minister of Agriculture, «fec., after having consulted the 
Forest Council and the {Superior Council for Public Works, shall 
pass orders regarding these appeals, and sanction the final state- 
ments showing the lands to be afforested, which statements shall 
then be published. 

4. From the date on which the notification of the ministerial 
sanction of the above statements shall be communicated to those 
concerned by the Communal Notice-server, the lands included in 
those statements shall, if this has not already been done, bo sub- 
jected to the forest treatment prescribed by the Law of the 20th 
June, 1877. 

5. Within one month from the date of publication of the final 
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statements, tbe owners and other persons having any share in, or 
rights over, the lands, shall be individually summoned by the 
a PrefiU ’’ to say, whether they will join in becoming partners in 
an Association lor the execution of the works of reafforestation and 
of fixation of the soil. 

Should proprietors and right-holders of lands, amounting in 
extent to not less than three-fifths of the total area, and in value 
to not less than one-half the amount of the regular assessment, or 
should no such assessment exist, to one-luilf of the summary assess- 
ment mentioned in Section 2, decide to unite in forming an Asso- 
ciation, such Association shall, thereby, be constituted, and the 
provisions of Sections 3, 4, 5 and 6 of the Law of the 29th May, 
1873, (No. 1387, 2ad Series,) and of Section 7 of the original text 
of the Law on Irrigation Associations, sanctioned by the Royal 
Decree of the 28th February, 188fi, (No. 3732, 3rd Series,) shall 
be applicable to it. 

Should the proprietors and right-holdej*s not agree, this shall 
bo considered as equivalent to a vote against the formation of such 
Association. 

The deeds relating to the constitution and formation of the Asso- 
ciation, and the deeds subsequently drawn up during the duration 
of the Association for th(v execution of the works of reafforestation 
and for the expropriations, alienations and withdrawals connected 
with these works, mentioned in Sections fi, 10 and 17 of this Law, 
shall be subject to a registration fee of 10 francs only, except 
w'hen, according to the Law, the fee is less. 

fi. Proprietors not joining the Association shall be at liberty, so 
far as regards their own lands, to carry out, themselves^ the works 
prescribed for these lands within the period and according to the 
prescriptions of the plan, and to join the Association in contributing 
towards the cost of works of general interest. The owners of lands 
which are already fixed, or which they have rendered and maintain 
fixed, and owners of landjs which are protected and maintained by 
embankments, or which are cultivated according to the provisions of 
Section 3 of the Forest Law, shall not be obliged to reaff’orest their 
lands. Such persons shall however, contribute, equally with mem- 
bers of the Association towards the cost of works of general utility. 

The owners of lands included in the list of the Association for 
the reafforestation shall contribute towards the cost of the works 
proportionately to a tax distributed over the whole area belonging 
to the Association according to such rates as may be prescribed in 
the deed constituting the Association, When this rate is not laid 
down in the deed constituting the Association, the distribution of 
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the expenses shall be based for urban lands, on the principal tax 
foi* constructions, and for rural lands on the value of the assessment 
made according to the Law of 1st March, 1886, or, if this assess- 
ment has not been completed, the value of the assessment men- 
tioned in Section 2 of the Law. 

The amounts to be contributed by proprietors towards the works 
of general utility referred to in the preceding Section shall be . 
determined in the same manner. 

8. The deed constituting the Association shall be submitted for 
the sanction of Government. 

When this sanction is accorded, the State will contribute two- 
fifths of the cost of the work of reafforestation and of fixation 
carried out by the Association. 

The paj^inent of the contribution will be made from time to time 
as the works are completed. 

9. When the works of reafforestation and fixation are completed, 
and a completion report has been made by a Commission appointed 
by the Minister of Agriculture, the owners of the lands belonging 
to the Association shall decide the amount that will bo required for 
the preservation and maintenance of the works which have been 
executed. 

10. The Associations can obtain from the Government Jjand 
Banks loans or advances, amounting in the aggregate to three- 
fourths of the estimated value of the lands included in the Association, 
by giving up their mortgage on those lands, and in all other ways 
conforming with the provisions of the Law regarding such loans, 
sanctioned by Royal Decree of the 22nd February, 1885. 

11. Should the Associations fail to carry out the prescribed 
works, or fail to carry them out in the manner and within the period 
prescribed in the project, the Minister may, under the Law of 25th 
Juno, 1865, expropriate the lands included within the area to be 
reafforested. 

12. Should no Association be formed, the Minister may, under 
the same Law, expropriate the lands included within the area to be 
reafforested or consolidated. 

13. Should any of the owners of the lands, to which the two 
preceding Sections relate, wish to retain the ownership of those 
lands, they should, within one month from the date of receiving 
the prescribed notice, sign a declaration undertaking — 

(a). To carry out, at their own expense, and within the time 
laid down in the project for the reafforestation, the works 
which are to be undertaken on thoir lands, and to pay 
whatever share may be fixed by the Forest Administration 
of the cost of works of general utility. 
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(h). To comply with the rules of culture and methods of 
forest conservation, sanctioned by the Minister of Agri- 
culture in consultation with the Forest Council* 

14. The Government shall contribute up to two-fifths of the 
cost of the prescribed works of reafforestation or of fixation des- 
cribed in Sections 6 and 13. The provision of Section 10 is extended 
to private owners who carry out on their own lands works prescribed 
under this Law. 

15. Government may, under the Law of the 25th June, 1865, 
after having notified the non- execution of the contract, expropriate 
the lands of owners who fail to carry out works in accordance with 
the provisions of Section 13. 

16. Expropriated lands may, under a Royal Decree, be sold 
before or after reafforestation or fixation, subject, however, to the 
condition of their being maintained under the forest re<jime. 

17. The owners of land expropriated under the provisions of 
the preceding Sections have the right, within five years following 
the completion of the works of reafforestation or of fixation, to re- 
purchase such of their lands as have not been alienated under 
the preceding Section on repaying the cost of the expropriation 
and expenditure on the works of reafforestation and fixation with 
interest. 

The Minister of Agriculture may sanction this repayment being 
made by instalments of not less than one-tenth, including interest. 

18. No works of cultural improvement, fellings or other forest 
operations, can be undertaken, or grazing be permit t(‘d, in lands 
reafforested or consolidated under this Law, whether by means of 
Associations, or by private owners or by Government, except in ac- 
cordance with the plans for cultural operations and for conserva- 
tion prepared by the Forest Administration, and sanctioned by the 
Minister of Agriculture in consultation wdth the Forest Council. 

19. Government may grant compensation to the owners or 
right-holders of mountain lands brought under forest treatment, on 
condition that they exclude, during a certain period, one or several 
classes of animals from grazing in those lands, and that they com- 
ply with the provisions of the preceding Section as regards the 
plan^of cultural operations. 

20. The money necessary for carrying out this Law shall bo in- 
cluded each year in the budget returns of the Department of Agri- 
culture. Along with these returns a report shall be submitted 
showing the money expended on, and the results obtained from, the 
reaffbrestations made under this Law. 

Rome, 1 (^Signed) Humbeet. 

Ist Marchy 1888. ) 
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The late Mr. WooLimiHGK. — The Mail of the 9th instant records 
the death from siin-stroke, ten days before, of Hood Linzee 
Wooldridge, Deputy Conservator of Forests, ‘deeply regretted.’ 
So he is in much more tlian the usual meaning of the words. There 
are few Madras men that have not met AVooldridge ; all who have 
will hear a kindly remembrance of him ; wherever old South Arcot 
men congregated his name used to call up pleasant memories of 
.station life, and tent companionship, of a morning run, and a sleepy 
rubber. We had come* to call him ‘ old ’ Wooldridge, not from age, 
but from the patriarchal character that one ought to obtain after a 
service of nearly twenty years in one district, others going and 
coming now so rapidly ; an<l if wo smiled at his quaint way^ and 
his want of warm love of the Governmental stationery, we recog- 
nised and honoured the sterling uprightness of his character and out- 
door works, enjoyed his quiet humour and good fellowship on land 
and water, and had sympathy with his love of dogs, horses, child- 
ren, and whatever grew or was found in the jungle and forest. 
He knew South Arcot within its four corners. The Forest De- 
partment is much the poorer by his loss. Scorning soft ways and 
careless of a fine constitution, ho is one more example of the ven- 
geance this climate takes for defiance of its powers. The furlough 
he had long ago earned and talked yearly of taking, but never 
took, has now been granted him, but his soft voice and cheery 
manner stay with us ; and when our vale in wternum is said, may 
it be with as much sorrow and regard . — {^Madras Mail,) 


The Brandis Prize. — The Committee for adjudging this prize 
in 1889, will consist of Colonel Bailey, R.E., Director of the 
Forest School, Mr. Dansey, Conservator of Forests, Berar, and 
Mr. Fernandez, Deputy Director of the Forest School. 
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Notes from Assam. — The Inspector General of Forests has 
been greatly pleased with his inspection of the Fima elaatica plan- 
tations. They are a success beyond expectation, and the wonder 
is that Mr. Mann has kept so quiet about them. Evidently Mr. 
Mann does not know how to blow his own trumpet. The great 
difference between the growth of sdl in the frosty climate and hot 
winds of the North-Western Provinces, Oudh and the Central 
Provinces, and in the mild forcing climate of Assam has also struck 
the Inspector General. Foresters in those Provinces should not 
omit the first opportunity they have of visiting the splendid sdl 
forests of the Assam Valley. 

A CORRECTION. — In our article on the Dandot colliery, printed in 
our March issue, we omitted by oversight to insert the words “ in 
1887 ” after the words “ Kheorah Railway Station ” on page 101. 
This correction is duo in justice to the authorities working the 
mine. 

Mainrhal {Rasdia Dvmetorum, Lam). — Brandis states that the 
unripe fruit of this shrub is “ bruised, pounded, and used to poison 
fish.’* I noticed the other day another use that is made of the 
unripe fruit, bruised and pounded, and that is to w^ash clothes with 
instead of soap. This use seems very common in the Dehra Diin, 
and cannot improve the water in the streams when used for drink- 
ing purposes. 

Effects of Smoke on Pine Needles. — M. Riedel, Oberfbrstor 
at Landstuhl in the Palatinate, addressed to the Academy of Ebers- 
wald last year a communicatidn concerning a plantation of Scotch 
fir from thirteen to fourteen years old that had been damaged in 
J uly by the smoke from charcoal kilns of oak-wood established on 
the edge of the forest. The injured trees were vigorous indivi- 
duals growing in a hollow, which it had been found necessary to 
plant with this pine, because the oaks which formerly covered it 
had been unable to stand the frost. Close to the kilns^ up to a 
distance of about ten paces, the pine leaves, red as if scorched, 
were quite dead. Immediately beyond, over a width of fifty paces 
more or less, the needles on the side of the crowns facing the 
kilns were reddened in the same way for three-quarters of their 
length, the green lower quarter being strongly marked oflf from 
the reddened extremities. Beyond this belt only the needles in 
the tops of the trees standing above the leaf-canopy had been dis- 
coloured. 
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The damage done can only be attributed to the effect of the hot 
air rising with the smoke, especially in a still atmosphere, when 
this heated air must have remained in the hollow for some time 
before it could get up through the crowns of the trees. It is cer- 
tain that the effects of this heat must have been aggravated by the 
fact of the work of charcoal-making having been carried on during 
summer when the rapid evaporation from the leaves required .a 
proportionally large absorption of water. That the damage was 
in any way due to poisoning by the oak-wood smoke, 1000 parts 
of which in the dry state contain only 0*175 parts of sulphurous 
acid, cannot be admitt^, any more than the release of other hurt- 
ful volatile substances produced during carbonisation. 

And yet, on an inspection of the branches sent by Herr Biedel, 
a strong analogy could not but be noticed between the effects pro- 
duced on forests by the smoke of blast furnaces, which, we know, 
is heavily laden with sulphurous acid. An excellent opportunity 
thus presented itself for testing whether this analogy was only 
apparent or really wont below the surface, by making experiments 
on the plan devised by Schroder and Reuss. As is well known, 
this plan consists in .sscertaining the proportion of the acid present 
respectively in untouched parts and in those which have been more 
or less strongly damaged. 

At my request, M. Riedel was good enough to send me branches 
of Scotch fir, well covered with leaves which were little or not at 
all damaged, as well as some pieces of the same oak-wood that had 
been used in the kilns. The needles, with a small quantity of car- 
bonate of soda, were reduced to ashes in the flame of alcohol (com- 
mon gas, which contains sulphur, could not be used) with all 
necessary precautions, and the amount of sulphurous acid in them 
was then determined. 100 parts of dry matter gave — 

1. In the case of untouched leaves, ... '0697 parts. 

2. In the case of slightly touched leaves, ... *0718 „ 

8. In the case of much damaged leaves, ... *0701 „ 

These quantities arc so nearly identical that the slight differ- 
ences they show can only be regarded as accidental. The heavily 
damaged leaves contained even loss acid than those only slightly 
touched and only about 4-thousandths more than those not touched 
at all. (M. Ramann, Professor at the Forest Academy of Fberswald 
in Eevue des Eaua et Forits). 

Fbbtile Seeds in1)eodak Cones. — NAnak Chand, who was form- 
erly head gardener under Dr. Jamieson, late Superintendent of the 
Government Botanical Gardens in these Provinces, says that in 
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deodar cones only three rows of scales in the middle bear fertile 
seed. Our readers in the North-Western Himalayas will be able to 
verify this assertion, and will no doubt communicate to us the re- 
sults of their own experience. This same Ndnak Chand was, we 
believe, the real discoverer of Cautley’s great find of Siwalik 
mammals. 


Saw-dust as fuel. — A new scheme of utilising the saw-dust of the 
Ottawa River for the purpose of fuel is proposed. It is claimed 
that by a system of grinding the refuse into a uniform fineness, 
mixing it wdih tar from the gas-house and compressing it into 
cakes, a fuel can be made superior to soft coal for open fires. Saw- 
dust rolls were common forty years ago in England and Scotland, 
and 'were considered far a-head of peat and grate fires. The cost 
of manufacturing this new fuel is merely nominal, and it is expect- 
ed that it can be sold at a very much lower price than soft coal. 
— (^Canadian Manvfacturer), 


The effect of Fog on Plants. — At a late meeting of the Royal 
Botauic Society the Secretary reported that the recent fogs had 
done much damage to the plants in the conservatories, causing 
many of them to shed both leaves and flower buds. More especial- 
ly had this been the case with Australian plants, which, from 
enjoying in their own country a large amount of sun-light, were 
less capable than any others of contending against the vicissitudes 
of London weather. The plants, however, suffered not only from 
the absence of light, but from the pores of their leaves becoming 
filled up with the sulphurous sooty matters contained in London 
fog. 


A NEW MODE OF Felltng Thees. — A now method of felling trees 
has recently been adopted in the forests of Galicia. The motive 
power employed is electricity. Instead of a saw being used, the 
entire work of cutting is effected with a rapidly revolving drill, 
which is capable of motion backwards and forwards in a horizontal 
line. The drill is actuated by an electric motor mounted on a 
carriage, which is brought up close to the tree to be felled and 
shackled to it. The motor is capable of turning round on a 
vertical axis, and the drill is geared to it in such a manner that it 
can, as already stated, move backwards and forwards along an arc 
in a horizontal plane. The first cut made, the drill is advanced a 
few inches and another section of the wood is gouged out with it ; 
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and so on until the trunk is nearly severed. As tiie work jaro- 
ceeds, wedges are driven into the cut to prevent it from closfng 
over the drill. The remainder of the work is finished with a hand 
saw or an axe. The current is conveyed to the motor by insulated 
wires communicating with a generator established at some con- 
venient spot in the forest. 


Supply of <3ypsttm for Agricultural purposes. — AVe are in- 
formed that the Ilemount Depot at Saharanpur has just obtained 
a supply of about 30 maunds ol‘ gypsum from Sahensra Dhara at 
the foot of the Mussoorio hill. The cost of excavation and trans- 
port to Dehra wa.- Re. 1 per maund, and the further cost of car- 
riage on to Saharanpur was 4 annas. This gypsum was pure, 
soft and perfectly white. Wo are not aware why the salt mines 
at Khewra in the Punjab were not indented on. At those mines 
the cost of excavation would l)e wi7, as the gypsum has to bo taken 
out so as to get at the salt and is carried away as rubbish. The 
distance from Khewra to Saharanpur is 378 miles, the whole way 
by railway, and wo been told that the freight per maund for 
the entire distance would bo lie. 1-0-4. Tbe officer to apply to 
for the gypsum is the Superintendent, Mayo Salt Mines, Khewra, 
Punjab. 

The Great Atlantic Raft. — It will be remembered that a gigantic 
raft of timber was launched last year at Nova Scotia, its destina- 
tion being New York. The storms encountered during the voyage 
of seven hundred mile*^ caused the monster structure to break up^ 
and the timber was lost. But, nothing daunted, the promoters of 
the enterprise determined to build another larger raft, for they 
had proved that a structure of the kind could be launched and na- 
vigated. This second raft, or rather halo of timber, has not only 
been successfully started, but Las reached its journey’s end without 
mishap. In order that our readers may realize the gigantic scale 
upon which this novel structure is built, the following particulars 
are given. The raft is the shape of a cigar, and has a length just 
short of 600 feet, its girth being 150 feet, and its estimated weight 
10,000 tons. The timber of which it is composed consists of 
tapering logs, which are about 40 feet in length, and 14 to 16 
incljes in diameter at their larger ends. A monster chain forms 
the core of the structure, and this ^able has smaller chains attach- 
ed to it in such a way, and fastened at the outer surface of the 
mass of wood, that the stronger the pull upon the main cable, the 
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closer are the timbers clutched together. The raft was towed bj 
powerful steam-tugs, the journey occupying only 11 days. The 
22,000 logs of which it is composed would, under ordinary cir- 
cumstances, constitute the freight of no fewer than 44 ships. — 
(^Chambers’s Journal), 


A PLAGUE OF Tioebs IN Java. — ^Portions of this island are being 
depopulated through tigers. In consequence of the dread existing 
among the people, it has hoen proposed to deport the inhabitants 
of the villages most threatened to other parts of the country 
where tigers are not so common. At present the people fear to 
go anywhere near the borders of the forest. They seem to be 
disinclined, or they lack the means and courage, to destroy their 
enemy in spite of considerable rewards offered by Government for 
his destruction. In 1888 the reward was raised to 200 florins. 
It appears, also, that the immunity of the tiger is in part due to 
superstition, for it is considered wrong to kill one unless he attacks 
first or otherwise does injury, moreover, the people are not allowed 
to carry arms . — (^Allens Indian Mail), 



THE 

INDIAN FORESTER. 


Vol. XV. J May, 1889. [ No. 5. 


EXPERIMENTS IN SILK-WORM REARINC4 AT 
BERIIAMPUR. 

(^Continued from pafje 134). 

A silk-worm inf(‘rto(l with pebrine succumbs after 30 days to 
the disease, whilst ioi t he healthy insect, the stages from the egg 
to the moth are as i jllon s : — 

Laiva btati, ... 25 to 35 days, according as the weather 

is hot or cold. 

Pupa state, ... 8 to 15 „ „ „ 

Total, ... 83 to 50 ,, 

The only plan for combatting successfully this dreadful scourge, 
which from 1868 to 1872 almost ruined silk production in Europe, 
results from M. Pasteur’s discovery that the eggs of all pebri- 
nised moths are more or less infected, and to his system of only 
breeding from moths free from pebrine corpuscles, and in isolated 
spots away from silk-rearing estajplishments. 

It is, however, found to be immaterial whether the male moth 
be pebiinised or not, provided the female be healthy ; and pairs of 
moths are now isolatel in various ways for breeding, the com- 
monest being by the u^'O of small muslin bags, or pieces of cloth 
suspended from frames, on which the couples are placed early in 
the morning, the male being separated in the afternoon, and the 
female being pinned up in a corner, when she has finished laying 
her eggs on the cloth. 

The female, or the male and female together, are then pounded 
in a mortar, and examined under the microscope, and only those 
eggs preserved whose progenitors were found free from corpuscles. 

Some other rougher methods of obtaining fairly good eggs are also 
used, and eggs sold in Europe are now classified as follows : — 

(1). Double zero — both male and female moths being found 
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free from pehrine. This precaution is not necessary, and is only 
employed to obtain fancy prices for the eggs. 

(2) . Cellular eggs — in which the female moths only are ex- 
amined and found free from pehrine. 

(3) . Cellular eggs — with female moths attached, not examined, 
but guaranteed to bo healthy. 

(4) . Industrial eggs — deposited on large pieces of cloth hang- 
ing like maps against walls, and each containing about 25,000 
moths, of which about 50 are examined, and if they show less 
than 5 per cent, of pehrine, the eggs are sold, but chiefly in foreign 
countries. 

(5) . Foreigners, such as Turks, Syrians and Persians, however, 
buy seed cocoons, which are brought in by the rearers to the seed 
establishments, obtaining a sort of guarantee that some of the 
pupsB have been examined and are found fairly free from pehrine* 

The method of microscopic selection is now univc^rsally followed 
in Europe and at Susani’s establishment near Milan, as many as 
160 microscopes are employed, so that European eggs are now so 
good, that all those used in Turkey and Syria are imported from 
France and Italy. 

Practical instruction in silk-worm rearing is now afforded at 
every Ecolo Normale for boys and girls in the south of France. 

When a worm is attacked by Muscardine^ it continues to appear 
healthy, even when its death is imminent, but its body becomes hard 
and of a light rose colour. Its blood turns very acid, and the 
pulsation of its dorsal vessel is accelerated. 

After its death, which happens about ten days after a spore has 
lodged in it, or three or four days after it has been inoculated with 
spores by pricking, it hardens, raaembling a petrefaction, its colour 
in dry air being brown, but in moist air it becomes covered with 
a white down. 

If the insect dies as a pupa, this becomes hard, dry, and sounds 
like a pebble inside the cocoon. 

Dr. Bassi, in 1335, showed that the white down on the surface of 
insects infected with niiiscardine is the fructification of a micro- 
scopic fungus named Botrytis Bassiana, of which the mycellse fill 
the body of the larvae, and the spores may remain alive for 
three years. These spores escape in myriads from the plants, and 
either fall on healthy worms, or on the leaves they are eating, and 
under favourable circumstances germinate and send filaments 
into the bodies of the larvaj, and especially into their fatty tissue, 
giving rise to a multitude of littlo conidies sending out fresh fila- 
meiits to all parts of the larvie, except the silky fluid and the blood. 
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The latter becomes very acid, and a few drops when dried oa a 
piece of glass show lozenge-shaped crystals, resembling those of 
uric acid. 

The Botrytis attacks the larvse of many species of insects, and 
may be reared on paste, gum, sugar, and such like substances. 

Muscardine does not confine its attacks to weak individuals, 
the most hea]thy silk-worms being attacked, as well as those which 
appear to be weaker. is most contagious from the spread of the 
spores, for which hot dry air is very favourable, and there is no 
remedy knowii when once a silk-worm is attacked by the Botrytis. 

Fortunately, it is easy to prevent this fatal disease, by carefully^ 
examining the baskets or boxes at the feeding times, which are 
distributed thrice during the 24 hours, and at the first signs of 
the disease, by burning sulphur in the rearing houses, so as to 
produce fumes of sulphurous oxide gas, which, if in sufficient 
quantity, destroy the spores and mycelia of the fungi. 

The rearing room should bo whitewashed, and admission of 
external air excluded, and then, for every 1,000 cubic feet of 
space, 5 to 8 lbs. ot mljhur should be pounded up with about half 
or three-quarters of a pound of saltpetre, and the mixture burned. 
Fumigations by chlorine gas, or by burning green wood, are also 
efficacious in destroying the Botrytis j and none of these measures 
injure the larvm. 

As all worms attacked by Muscardine die before they become 
moths, there can bo no question of transmission of Muscardine by 
heredity. 

Flacherie, also called in French 97wrts flats, shows itself as 
follows : — Full-sized worms become languid, and slow in their 
movements, and at length remain motionless on the edges of 
twigs placed for them to spin on. Their excrements frequently 
become serai-liquid, and on drying up close the anal orifice. The 
disease spreads rapidly amongst the silk-worms, and a few hours 
after it has first been noticed, hundreds of dead larvae may be 
counted. 

These soon become flabby, and eventually quite soft and black, 
exhaling a foetid odour, and presenting every sign of putrefaction. 
An entire brood of silk-worms may thus be destroyed in a single 
day, and the mortality may in some cases ensue in the pupa 
stage, when the silk is spoiled. 

This disease has been known since 1765, and it has been recog- 
nized that crowding, insufficient ventilation, and a damp heat, are 
favourable conditions for its spread amongst silk-worms. 

The actual causes, however, of Jlacherie were only discovered 
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by Pasteur in 1867, and he has shown that it is due to incapacity 
of the worms to digest their green food, which fills their alimentary 
canals and there ferments and putrefies. 

The putrefaction is exactly similar to that taking place in a 
decoction of mulberry leaf in a glass vessel exposed to the air, and 
is due to the development of micrococci forming strings of germs, 
each about the thousandth part of a millimetre in length. 

Myriads of these germs, and of the bacilli which spring from 
them, fill the liquid in the stomachs of the larva), causing death 
most rapidly. 

• Flacherie is most contagious, the proximity of worms already 
attacked by it being quite sufficient to bring on the death of per- 
fectly healthy larva), whilst the fact of feeding silk-worms with 
leaves infected by the excrements of those diseased, or with fer- 
menting mulberry leaf, or with any putrid matter, brings on the 
disease. 

Some silk-worms in every brood that is attacked, however, 
escape the disease, and this is due to the strength of their digestive 
fluids, which either destroy the bacilli, or prevent their increase 
beyond a number consistent with the fairly healthy state of the 
insects. 

Hence, flacherie only becomes fatal when the digestive fluids of 
the larvse are insufficient in quantity, or poor in quality, and is 
the result of a struggle for supremacy between them on the one 
hand, and the germs on the other. 

The prevention of flacherie is therefore to be sought in rearing 
as strong and healthy larvae as possible, by excluding from re- 
production all broods which may have become affected with the 
disease ; by carefully preserving the eggs and rearing the young 
broods, and by affording the latter sufficient space, and not allow- 
ing a close atmosphere in the rearing rooms ; by using as fodder 
only healthy, fresh and clean leaf, and by keeping the rearing 
room as clean as possible. 

M. Susani prefers breeding with moths from medium-sized 
cocoons, as largo worms, having no larger tracheae than smaller 
worms, breathe slowly, and may become infected with flacherie 
owing to their insufficient powers of respiration. 

Large silk-worms may also contain more pehrine corpuscles 
than smaller ones, whilst they produce a comparatively large pupa, 
and give less silk, weight for weight than smaller cocoons. 

Firm, roundish and small healthy cocoons are the best, those 
of the Shanghai silk-worm approaching the ideal of a perfect 
cocoon. 



EXPERIMENTS IN BTLK-WORM BBARXNO AT OEBRAMPUR. 


169 


Mr. Mukerji has introduced in his rearing house at Berhampur 
a capital plan to secure cleanliness, having in each box two nets 
with a mesh of about half an inch, instead of the papers perforated 
hy holes of various sizes, according to the age of the larvae, which 
are sometimes used in European laboratories. 

A fresh net covered with new leaf is supplied at feeding time, the 
worms then .find their vay up from the lower net on to the new 
leaf, and the latter run be removed with the excrements and 
exuviso of the larvas, and the stalks of the old loaf. Unhealthy 
worms also remain below and can bo removed with the refuse. 

The disposal of the refuse requires careful consideration, as if it^ 
be used, as at present, to manure the mulberry plantations, it may 
prove a source of infection, and nothing can be worse than the pre- 
sent plan followed by Bengali cocoon rearers of retaining their 
refuse in heaps in the breeding rooms during the cold season, with 
the object of keeping up the temperature, and thus exposing the 
larvas to flaclierie and other diseases. 

The refuse of the rc^nring room is a valuable manure, but should 
not bo used for miiliw^rry plantations but for other crops. 

Grasseriej i^ considered by M. Maillot, as of little importance 
when compared wiTn the preceding enemies of the silk-worm, but 
Mr. Mukerji lost the entire produce of 1,000 boxes of silk-worms 
from this disease during his absence from Berhampur on deputa- 
tion to Europe. 

Its nature is not yet understood, but its presence may be 
detected as follows : — One finds in a healthy brood of silk-worms 
that a few larvae, which only move about slowly, have shining, 
thin, and distended skins, and exude a purulent liquid, their bodies 
being of a bright yellow, or milky white colour, according to the 
variety. 

The liquid, which fills the cavities of their bodies and exudes 
from their skins, when examined microscopically, shows myriads 
of globules, at first appearing to be spheroidal, but really polyhed- 
ronal. Their chemical composition has not yet been determined, 
but they do not decompose when kept in water, or in a lump. 

A damp cold atmosphere favours grasserie^ but it is not con- 
sidered infectious, nor hereditary. 

If, however, a great number of silk-worms are attacked by 
grassene^ it would be prudent to reel off all the resulting cocoons, 
and not to breed from the moths. 

Besides the above diseases, it is found that a number of worms 
turn into pupae and moths without spinning cocoons, or after spin- 
ning merely filamentary ones. Such insects are termed courts in 
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French, Uli in Bengali, and if dissected, are found to possess only 
small silk glands. 

It may, however, happen that a larva does not spin from want 
of suitable twigs, or spinning screens. 

For Bomhxfx mori^ small bunches of twigs are put above the trays, 
as soon as the larvae are seen to be ready for spinning by the golden 
colored silk glands showing through their skin, and they climb 
up into these and spin their cocoons. The polyvoltine worms are 
too sluggish to mount on twigs, and if left in the breeding trays, 
would spin there amongst the refuse leaf, which is of course objec- 
tionable. It is necessary, therefore, that they should be removed 
at a considerable expense of labour to spinning screens, which 
are appliances termed Chandraki in Bengali, made of bamboo 
matting, with circular compartments in which the cocoons are 
spun. 

Bengalis do not separate moths produced by non-spinning larvae 
from others used for breeding, but this should always be done, as 
such a condition as Idli must tend to become hereditary. 

Another common imperfection is that of double cocoons, and 
Chinese and Japanese cocoons frequently contain 20 to 30 and 
even 35 per cent, of doubles. 

They are spun by two worms jointly, and are large and ill- 
shaped, and contain two pupJB. 

Doubles cannot be reeled, and the tendency to produce them is 
hereditary, whilst there is much inducement for fraudulent dealers 
to use the resulting moths for breeding ; it is, therefore, not 
advisable to procure eggs from China, Japan or Persia ; but if the 
varieties of silk-w^orms indigenous in those countries are required, 
to indent for their eggs from France and Italy, where Chinese, 
Japanese and Persian worms have been acclimatised and bred for 
sale for many generations, and where the quality of the produce is 
guaranteed. 

It remains to describe Mr. Mukerji’s proposals for the improve- 
ment of the Bengal silk industry, which arc : — 

(1). The establishment of two small rearing bouses for the 
production of healthy seed cocoons in each silk-breeding district 
of Bengal, to be subsidized by Government, but to be managed by 
men trained by Mr. Mukerji. 

These establishments should be at least two or three miles from 
any silk-worm rearing village, or filature, but except for using mi- 
croscopically selected eggs, and disinfecting their room, the native 
method of rearing should be followed, as Mr. Mukerji considers 
his boxes only essential when rearing is done at every generation, 
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when the parasitic flies become so numerous that rearing in Oyca 
trays would become impossible after two or three generations. 

Mr. Mukerji writes as follows about bis central breeding estab- 
lishment at BerLainpur : — 

“ The result of my rearing is that my crop is now a certainty, and it 
is being bought up by villagers as good seed at a fair price, t.^., one 
rupee a seer for seed cocoons. 

“ The first time I did the rearing on a large scale (last November), I 
distributed the crop gratis in seed cocoons to about 300 rearers. This 
has given very good results in the villages, and my present crop, wliich 
will supply seed to more than a thousand villagos, is being bought up 
by the same rearers who got it free last time, as well as by others. 

“ I have prepared an agency to carry on the work and extend it, if 
necessary, provided it is helped by Government, or by a syndicate of silk 
merchants, for about two years. 

“ For the first two years they will have to depend on purchased leaf 
and hired labour, and it is doubtful whether they will be able to make 
their rearing pay its way, until they have their own mulberry land, which 
will be fit for use after two years. 

** I am therefore cosnpiMiyating them at present for their excess expen- 
diture, but do not thiiik this will be necessary after two years, when 1 
hope that results will show that the agency can carry on the sale of 
seed cocoons as a new trade, without any extraneous help. 

“They will follow Pasteur’s system of seed selection, and do their 
rearing at a distance from silk-producing villages, and from filatures, 
but can otherwise follow the ordinary native methods of rearing. 

“ Besides the central establi^ment at Berhampur, there is another at 
Maldah, one in Rdjshahyo, and another in the Murshoddbdd district, which 
have been started under trained men, who will carry on the work at their 
own expense, if they receive a subsidy during the first two yours, when 
they will have to buy leaf.” 

M. Maillot is strongly in favour of small isolated nurseries for 
silk-worms, as the accumulation of numbers of larvae in one 
nursery favours contagion, and cannot be so carefully and econo- 
mically attended to, or so well supplied with leaf, as a small nur- 
sery, whilst there is more danger in the former case, of unequal 
temperature or droughts, and if a disease like flacherie should 
break out, the destruction of the whole brood might follow, which 
of course would cause a far more serious loss in a large than in a 
small nursery. 

(2). Whilst considering the supply of healthy eggs as the 
chief object to be kept in view, at present, Mr. Mukerji would like 
to establish a central sericultural laboratory near Calcutta, pro- 
bably at Sibpur, where the proximity of the Botanic Garden 
would be utilized for a supply of food plants. 
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The following would be the objects of the sericultnral labor- 
atory ; — 

(a), study of the diseases of different silk-worms, with a yiew to supply 
healthj seed to villagers ; 

(ft), study of the best manner of rearing silk-worms so as to obtain 
superior crops and to protect them from various pests ; 

(c) , introduction of superior classes of cocoons, domesticated and wild, 

such ns the Shanghai cocoons, the Yamamai cocoons of Japan, &c.; 

(d) , selection of cocoons with a view to establish pure breeds and thus 

ensure uniformity of shade. The mixture of brown and white 
cocoons in the JErt, for instance, is a great drawback to its use- 
fulness ns a lirst class cocoon for carding purposes ; 

(e) , reeling of various cocoons with a view to introduce any improve- 

ments in this direction ; 

(/), ascertaining the technical value of cocoons and raw silks, vir., 
whnt is done in tlie laboratory of Lyons ; 

(^), attempting to load up the silk industry of the country a step fur- 
ther by demonstrating how orgnnzine and trame, or twisted silk 
are made out of raw silk, the process being comparatively simple 
and capable of introduction into this country ; 

(h), training a number of men, who will be able to spread any improve- 
ments effected in the laboratory, in the silk districts, and who 
will also be able to keep themselves informed about the sericul- 
ture of other countries. They should bo taught French and 
Italian for this purpose. 

(3). Another scheme is to buy a large quantity of ordinary 
seed cocoons from good seed centres, after microscopic examina- 
tion, just before the principal bunds, or breeding times, and sell it 
again to the villagers. 

Up to 10 per cent, of pebrine might be allowed in the micros- 
copic examination of samples, as 5 per cent, is allowed in the 
industrial seed of Europe. 

I propose to close this paper with a short economic account of 
silk production in the Murshedabad district. 

It appears that at present seed cocoons cost 8 annas a pound, 
and that 10 tbs. of them will yield sufficient worms for the pro- 
duce of 10 acres of mulberry land. 

These should yield 6,000 tbs. of cocoons annually, and at the 
rate of 15 tbs. of cocoons for 1 lb. of raw silk, worth Rs. 700 per 
inaund of 80 tbs., we get 400 x 700 -r 80 Rs. = Rs. 3,500 for the 
value of the raw silk produced. 

To rear the cocoons, ten men at Rs. 6 per mensem will be 
required, the cost of manuring and cultivating the land being Rs. 
45 per acre, while Rs. 30 goes in rent. 
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Mulberry lands are not irrigated in this district, so that '''/ere 
will be no charge for water. Reeling off the silk costs Re. 1 per tb. 

The principal capital charge w'ould be for the erection of three 
thatched mud-walled houses, measuring 27' x 18 , and 6 feet 
high at the eaves and 16 feet at the ridge pole, with a raised 
floor, 3 feet above the ground level, and costing, say Rs. 450. 

Thus the cost of the production of Rs. 3,500 worth of raw silk 
will be — 


Interest on houses, at 10 per cent., 

Rs. 

... 45 

at Rs. 6 per acre, 

... 60 

Cultivation and manuring mulberry land, 

... 450 

Labour lor rearing, ... 

... 900 

Cost of reeling, 

... 120 

Extras, ••• ••• ••• 

... 25 

Total, 

... 1,600 


showing a profit of Rs. 1,000. 

It should, howcv(u*, be remembered that rearing silk-worm 
demands great cm* “ and experience, and has not at present proved 
remunerative, as a cottage industry, although Mr. Lister 

asserts that his success at Dehra in producing silk with hired 
labour will revolui ionize the business. 

There appears to bo no limit to the demand for cocoons, and on 
account of the keen competition for cocoons from native owners 
of filatures preparing raw silk for local weaving, the Bengal 
filatures are paying, at the present rates for cocoons, in excess of 
their value at home rates. 

Darjiling, 1 W. R. Fisher. 

2m March, 1889. J 

EXPORT WORKS OF THE MANDI FOREST COMPANY, 

PUNJAB. 

In the December (1888) Number of the “ Indian Forester ” will be 
found an interesting account by Mr. F. O. Lemarchand of the 
works of the Mandi Forest Company ; but perhaps the following 
additional remarks, recorded after a visit to the Godwa and Godanu 
forests in November last, may not bo considered out of place. 

Mandi is a Himalayan State, lying on the right bank of the river 
Sutlej. The forests leased by the Company from the Rajah are 
situated at an elevation of some 6,000 to 8,000 feet, and at a dis- 
tance in a direct line of about 13 miles from that river. The 
timber is all converted iuto sleepers, which are conveyed from the 

2 A 
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forests to the Sutlej in the manner about to be described, and are 
then floated down the river to a sale-depot in the plains. 

The most important and interesting of the methods adopted by 
the Company for the export of their sleepers are the following, 
viz . : — 

1 , 9 ^. — They are convoyed from the forests to a point on the Imla- 
bimla stream, by means of a system of wooden trough- 
slides, in which water is kept running. 

2nd. — They are transported from this point to the river Sutlej, 
down the bed of the Imla-bimla stream. 

The Slides. 

The slide at Godwa taps four parts of the forest, each of the four 
arms running down the bottom of its own side-valley for some 
distance, until it meets one of the other arms. From each of the 
two junction points thus established, . the sleepers proceed by a 
single branc’h slide to the meeting place of the streams they follow, 
and thence they pass down the main slide to its terminus. The 
total length of these slides is about 6 miles. 

In its genera] aspect, the slide resembles those which have been 
in use since 1872 in the Jaunsar Division of the North-Western 
Provinces, where they were constructed by Mr. Bagshawo and his 
assistants. These slides have been fully described in an otficial 
paper, circulated by the Governruent of India in 1873 and 1874, 
and reprinted in No. CXXII. of the “ Professional Papers on 
Indian Engineering” of the Thomason Civil Engineering College; 
but, as some important raodificaiions have been introduced into 
the Mandi slides, it will be useful to give a description of them. 

The trough is formed by three fir planks, each 12 feet long ; the 
two which form the sides are 10 inches broad and 2^ inches thick, 
but the bottom plank is 13 inches wide and 2 inches thick. At 
bends, the width of the latter is increased from 13 inches to 15 
inches or even to 20 inches, according to the radius of the curve, 
so as to allow the sleepers to pass round freely. The trough is sup- 
ported on wooden trestles as shown in the sketch. {Fiff. 1). 

Neither nails nor spikes are used ; the boards simply rest on the 
trestles, and are kept firmly in their places by means of oaken 
wedges (CC), the seams being caulked with moss. The head of 
the trestle (A) consists of a rough round log of fir or hard- wood, 
about 2^^ feet to 3^ feet long, and from 12 inches to 15 inches in 
diameter ; the legs (BB) are rough poles of fir or other wood, some 
3 inches in diameter at the upper end, let into the head, and spread 
outwards, so as to give rigidity to the structure. Ordinarily, the 
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trough is so laid that each 12 feet section is complete in itself ; 
and a trestle of the kind above described is placed undereach 
point of iunction of the successive sections which compose it. 
{Fiff. 2 ). , 

An intermediate trestle, with a lighter head, consisting of a round 
piece of wood some 9 inches in diameter, or of the half of a larger 
log which has been split down the middle, is placed midway 
between each pair of m:ilii trestles, so that the trough is supported 
at intervals of 6 feet throughout its length. Where, however, the 
logs of the trestles are long, so that the trough is raised high above 
the ground, or where the slide crosses a stream, the boards of the 
trough are usually laid so as to break joint,” the bottom boards 
meeting over each main trestle, and the side boards meeting over 
each intermediate trestle, and so on. This is found to increase the 
rigidity of the slide. At curves, the outer edge of the trough is 
laid higher tlian the inner edge, so as to reduce the force with 
which the descending sleeper strikes the outer side-plank. The 
gradient of iho slide varies from the dead level to a fall of 40 In 
100 ; but this slope can only he u^ed for very short distances. 

It is not too much to say that Mr. C, E. Fendall, by whom the 
works have been designed and carried out, has done wonders with 
these simple and fragile-looking trestles, which, while they have so 
far completely answered the purpose they were intended to serve, 
have cost far less than the wood-and-stone walls hitherto generall}' 
used to carry such troughs over inequalities in the ground. His 
first slide was laid on walls ; but he soon abandoned them as being 
much too expensive’ for his purpose, and he then took to the trestles 
which are now employed throughout his works. When the slide 
crosses a stream, the slender logs of the trestle stand in the torrent; 
and it is found that, if carefully placed, they will resist a flood of 
some 6 feet in depth, without being carried away ; even if a few of 
the supports should be broken or displaced by the force of the 
rushing water, the trough itself usually holds together, and work 
is not interrupted by the accident. 

It is truly surprising to see the height above the bed of the 
rocky stream, at which this structure is carried. (See Fig. 3). 

At one point the height above the ground at which the trough 
runs was found on measurement to be 30 feet. Here many of the 
trestle-legs stand on rocks, with piles of stones built up round 
the foot so as to'prevent their slipping off. Where no such rest- 
ing place can be found, the chasm or large boulder or rock which 
causes this, is spanned by poles laid horizontally, and on these the 
legs of shorter trestles are supported. In places of this kind, it is 
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usual to reduce the horizontal distance between the supports from 
6 to 3 feet, by the addition of a second set of intermediate trestles. 

The ‘ mass of sticks,’ depicted in the sketch, which is copied from 
a photograph given to the writer by Mr. Fendall, might easily be 
thought to have too little rigidity to convey broad-gauge sleepers ; 
but this has not been found to be the case, as the sleepers pass 
down the steep incline in perfect safety, and without its being 
possible to detect any vibration either when looking straight down 
the slide from above, or when viewing it from one side. It is 
found that the pace at which the sleeper travels is much affected 
by the quantity of water in the slide. It descends faster than 
the water, which in steep places is thrown out before it, so as 
somewhat to resemble the spouting of a whale. A cushion of 
water is thus formed in front of it ; and if the quantity of water 
in the slide be increased, the pace at which the sleeper moves is 
thereby proportionally reduced. The slides are not continuous ; 
there being breaks at intervals of about half a mile, where the 
sleepers are received in a pool formed by the erection of a w'eir, 
the top of which is level with the top of the .slide leading from it. 
Mr. Fendall con.'5iders this to possess a great advantage over the 
continuous system, in that there is less difficulty in keeping up 
the supply of w’ater, while the occurrence of an accident to any 
part of the trough or its supj)orts, does not stop the entire w'ork of 
sliding. The number of sleepers sent down the slide in a month 
is about 30,000. 

The Godwa slide was built in 1888, and was designed to serve 
for three or four years’ work only ; but there appears to be no rea- 
son why it should not be made to last much longer by the replace- 
ment, from time to time, of .such planks and parts of the trestles 
as may be found to require renewal ; and although the extent of 
the durability of such a slide has yet to be proved, there is no 
present indication that the charges for its maintenance will be 
excessive. Mr. Fendall maintains that the wear and tear of his 
slide is less than that of a slide supported on walls, since their 
want of elasticity renders them liable to be much shaken and 
loosened during the desc(mt of the sleepers. This disadvantage 
could no doubt bo met by constructing the walls in a sufficiently 
substantial manner ; but their cost would thereby be increased, and 
however desirable it may bo to adopt a more solid system of sup- 
ports for works of a more or less permanent natiiPb, there can be 
little doubt that Mr. Fendall’s slide is admirably adapted for tem- 
porary purpose.^ ; and that by means of it sleepers may be got out 
at a moderate cost, from localities where the amount of timber to 
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be exported, and the time over which its extraction i? to bo spread, 
would not warrant the erection of a more expensive structure. 

Transport down the Stream. 

From the foot of the slide above described, the sleepers are con- 
ducted, in batches of some 15,000, down tho Iinla-bimla valley, ft 
distance of about 20 miles to the Sutlej. At the point where the 
stream was inspecKd, it generally speaking, a moderate fall ; 
but the bottom of the valley contains many huge rounded masses 
of rock, bfttAv»‘eu which the running water winds, and the actual 
bed, which is intcvrupted by many falls over the larger rocks, is 
studded with boulders of all sizes up to about 2 feet in diameter. 
In the easier parts, the most inconvenient!}’’ situated of those bould- 
ers are moved to either side, so as to leave a more or less clear and 
straight channel, down which single sleepers may pass ; and this 
is improved where necessary, particulaidy at bends in the course of 
the little canal thus formed, by placing a sleeper, or a short line 
of sleepers, along edge, so that the floating timber may pass 
down with(‘nt catclung t* gainst stones. 

At interval? ol‘ a lo\v yards, whore waterfalls of various heights 
are met with, the bottom and sides of tho stream are completely lined 
with sleepers, skilfully Laid so as to form a little shoot ; and where 
one slee[)er-length of sindi a shoot is insuffloient, a second is added, 
having its upper end inserted just under tho lower end of the first 
one, so that the water and the floating sleepers may pass down them 
easily. The lining of the stream may be prolonged to any distance 
in this manner ; and some considerable falls or steep rapids of 15 
or 20 feet in height are thus passed by a shoot consisting of 
a dozen or so of such sections, whicdi are raised above the stream 
bed so as to give a gradual and suitable fall, and are, where neces- 
sary, supported on a temporary scaffolding of sleepers piled up 
below them. The 15,000 sleepers on their way to the Sutlej at 
the time the works were visited, covered a length of about three 
miles of the stream-bed. They were moved gradually on at a slow 
rate, the way being prepared a-head by using the sleepers arriving 
at the front, to build the various structures required to pass the 
rest of the hatch down. The long train followed, as room in front 
was given for its progress ; and the sleepers employed to form the 
channel wore themselves sent on from the rear, when no more 
sleepers remained behind to be passed over them. In this manner 
the huge mass rolled onward, forming, with the water, a flattened 
endless band, the upper portion of which was floating on the lower 
portion ; the construction of the shoots and slides was constantly 



178 TIAOHING OF VBGBTABLfl IfORPHOLOGT, BTO., AT FORB8T 80B00L. 

in progress in front, and their dismantlement was always going on 
in rear. When another batch of sleepers is to be brought down, 
the same process has to be repeated ; and it is said that this pays 
better than to provide any sort of slides, shoots or other structures, - 
designed to last throughout the entire duration of the work ; for 
if sleepers were thus employed, an enormous number of them 
would be locked up, and the realization of their value would be 
delayed ; while the cost of cutting and bringing down wood of 
other kinds would be much more than that of re-building the 
sleepers-shoots in the manner described. The work is carried on 
by about 400 labourers on daily wages, who, with their eight 
headmen, are residents of Mandi, Suket, Bilaspur or Kdngra, and 
are supervised by a Munshi and four chaprassis. The men 
employed at the head of the moving batch of sleepers have been 
long accustomed to work of this kind, and have become very 
skilful in dealing with tlio various obstacles met with. A batch 
of 15,000 sleepers can be taken down the Imla-bimla stream in 
about 2^ to 3 months, tliat is to say, at the rate of 7 or 8 miles a 
month. The best season for this work is said to be during the 
months from September to December inclusive. 

Conclusion. 

The works, which reflect great credit on Mr. Fendall, are all 
constructed in a thoroughly practical manner, on business prin- 
ciples, so as to reduce the cost of export to a minimum, and thui 
to increase the profits of the Company. Experience may show 
that it is better to adhere to the old system of resting the trough 
on wood-and-stone walls, where the slide is intended to be of a 
permanent or semi-permanent nature. But Mr. Fendall’s system 
has undergone a sufficient test to prove its suitability, for at any 
rate, temporary purposes ; and its comparative cheapness w’ill 
enable it to be used for the export of sleepers from small forests 
to be worked out in a few seasons, where the construction of a 
wall-supported slide would be out of the question. Mr. Fendall 
hopes to take five lakhs of broad-gauge sleepers down his slide 
within a period of three years. 

F. B. 

THE TEACHING OF VEGETABLE MORPHOLOGY AND 
PHYSIOLOGY AT THE FOREST SCHOOL, DEHRA DUN. 

An Explanation. 

We are sorry to see, from several letters addressed to us, that 





Fig, 3. 



View of No. IV slide passing the waterfall, Gurdwah Forest, Mandi, Punjab. 
Sketched from photographs by a native artist. 
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the general remarks in which we expressed, in a guardedly qualified 
manner, our agreement with the opinions of the writer of the able 
review of the Forest School Report for l^<b7-88,have been misunder- 
stood, and we are especially sorry that this misunderstanding has 
given umbrage to Mr. Fislujr. Knowing, as Mr. Fisher does, what 
views with regard to the teaching of Systematic Botany wo have 
consistently held since our first pupil was sent to us in 1874, or seven 
years hcforo the Dehra Forest School was organised, he ought not 
to have ct>nsidered us capable of Si> sudden a volie face as lie 
attributes to us in his protest printed in the Forester ” for April. 
But this protest having he(m written, an explanation on our part 
has become unavoidable, although owing to our official (Connection 
witli the Forest School we should have vastly preferred to remain 
silent on the subject. 

Wc are so far from being opposed to the teaching of the Ger- 
man Scliool of Vegetable Morphology and Physiology at Dehra, 
that we are pn<'S() to remind Mr. Fisher that it was not until after 
long and warm discussions that he finally adopted our views, and 
cut himself adrift from what ho calls the Kew influence. 

As regards the teach iiig of Syshunatic Botany, it has always been 
our opinion that, under the circumstances hitherto prevailing, the 
time given to it has been time wasted. This is rather a >trong 
assertion to make, but it is easy to justify it. 

The majority of the students who come to Dehra bring with 
them the very smallest modiemm of general education, and while 
they are at the Forest School, they are really to a great extent 
acquiring that general knowledge and that general mental discip- 
line which they should have received at school or college. This 
drawback cannot be removed, for, as every one knows, the pros- 
pects, initial and future, of candidates for Rangerships are, and can 
never he, good enough to attract men with any higher degree of 
education. And the Forest School cannot afford to keep the men 
longer than it does ; nor is it necessary or advisable that it should 
do so, for we want our Rangers to be efficient practical foresters and 
not learned botanists, and it is quite enough that they should be able 
to recognise empirically the few species which they will have to deal 
with during the longest course of service mortal man can put in. 
As a rule, a Forest Subordinate should pass the whole of his service 
in a single forest region, the forest flora of which the most stupid 
man must learn in a very short time, if his official superiors, as we 
must assume, are up to their work. Once acquainted with his 
species, he will recognise them as easily and as quickly as, and 
often more easily and quickly than, the most able systematic bota- 
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nist. Under present circumstiinces, only a very limited number of 
hours can be allotted to the instruction in ISy.stematic Botany, and 
during this short time, although we have the benetit ot‘ the ablest 
teaching available in India, nine out of ten men sent to the Forest 
School acquire the very smallest smattering of the subject that is 
as quickly forgotten as it is learnt. It is thus obvious that the 
time wasted in cramming only the merest smattering of Systematic 
Botany would be more usefully and profitably spent in learning 
Sylviculture more thoroughly. This .‘^mattering of botanical clas- 
sification also breeds that very obnoxious spirit of pedantic conceit 
which makes the men discourse of sal as Shorea rohusta^ of teak as 
Tectona grand is, and so on. 

Such being the case, it may be asked, why continue to teach so 
unnecessary a subject ? This question is easily answered. If, on 
the one hand, it is true that Hangers need be able to recognise trees 
only empirically, and that the minds of the majority of our Forest 
School students are not sufficiently well di.'*ciplined for a study of 
the principles of the classification of plants ; on the other hand, it is 
equally true that Sub-As>istant Con^e^vau)rs should know some- 
thing of these principles, and that there are aKvays some men in 
each year sufficiently well educated to study them with profit. 

For the general reader it is neces.sary to state that the course of 
instruction at the Forest School has, up to this, been merely a 
shakeshift, but a makeshift unavoidable in the present makeshift 
organisation of the subordinate staff of the Department. Though 
nominally preparing men for mere Hanger.^hips, the Forest School 
has also to educate every recruit for the Suh-Assishint Class. Its 
teaching is hence obliged to adapt itself to snpi)ly a double need. 
While mainly endeavouring to turn out instructed practical Ran- 
gers, it must at the same time do its best not to sacrifice the 
material sent to it that is suitable for supjdying Sub- Assistant 
(km.servators, but is yet not abundant enough to he constituted 
into a separate class for purposes of instruction. If there w ere no 
hope of this branch ol' the personnel expanding shortly, the School 
authorities would not have been justifi(!d in continuing to teach a 
subject that is admittedly beyond the sco])e of a Ranger’s cur- 
riculum ; but there is not only a hope, hut a certainty, of such 
expansion, and when it comes, they wdll he fully prepared to meet 
it at once without the loss of time and groping in the dark that 
necessarily accompanies the inception of every new measure. In- 
deed, the courses at the Forest School have been so organised that, 
while they completely fulfil their present object, that of training 
men for a Ranger’s duties, they can at once, without any loss of 
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time, be remodelled so as to allow of three separate classes being 
formed — a Sub-Assistants’ Class, a Rangers’ Class, and an extended 
Foresters’ Class, each class comprising a first year’s and a second 
year’s course. 

Thus far we are in perfect accord with Mr. Fisher. * Where a 
difference begins is with regard to the extent to which Vegetable 
Morphology Uiid Fliysiology respectively should be taught to the 
present class of students. Being the instructor for all the forestry 
subject*^, we are in a specially favourable position to judge up to 
wbat ntaiiilard each of the auxiliary sciences should be taught. 
Looking at these sciences from the stand point of forestry alone, 
there can be no hesitation in saying that Vegetable Morphology 
(including under this term anatomy) should play an entirely sub- 
sidiary role to Physiology, just so much of it being taught as is 
necessary to explain to the students the processes of nutrition, 
growth, fiowering and fructification, and the dependence of these 
processes on the environment of the plant (soil, air, humidity, 
temperature, light, presence of neighbouring plants, &(?.). Under- 
stood thus, rlie teaching of Morphology may bo compressed into a 
very narrow compass, much narrower than what Mr. Fisher would 
apparently fix for it, and th«’ time thereby saved should then be 
added on to wliat is now given to Vegetable Physiology. Most of 
the students come to the forestry class with very hazy and often 
incorrect notions of the subject, and have to he taught it all over 
again to the sacrifice of the time allotted to forestry. 

We trust that the preceding explanations will satisfy Mr. Fisher 
and those who have written to us under a misapprehension of our 
views. We would have wd^hed to write more fully, but official 
reserve necessarily lays down a limit which wo cannot pass. 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 
The following paper has been compiled from German text-books, 
and especial use has been made of the Article by A. Ritter von 
Guttenberg, in Lorey’s encyclopedic “ Hand-book of Forestry,” 
published in 1887. The compiler has endeavoured to give a short, 
yet clear, epitome of the subject, and to avoid as far as possible the 
use of those formulae, &c., which, however interesting to the 
mathematician, are never used in practice. Should he have failed 
to render any part of the subject clear to the reader, he will be 
glad to supply any further information that may be required. 

Hrbzberq am Habz, \ P. J. Caetkr, 

Germany, ) Dy. Conar, of Foreata^ Upper Burma, 
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PLAN OF THB WORK. 

The division, and grouping of the subjects treated of in the fol- 
lowing pages will be as under : — 

I. — The measurement of heights, lengths, sectional areas, 
girths, and diameters of stems or trees. 

II. — The measurement of felled trees. 

III. — The measurement of standing trees. 

IV. — The measurement of standing crops. 

V. — The determination of the ages of trees and of crops. 

VL — The determination of the rate of increase of individual 
trees, and of masses of trees. 

Vil. — The compilation of tables of yield. 

Chapter I. 

On the measurement of heights, lengths, sectional areas, 
girths, and diameters of stems and trees. 

Instruments for measuring the heights of trees are of two 
kinds : — 

(i) , those which give the height without calculation, their con- 

struction being ba^ed on the principle of similar triangles ; 

and 

(ii) , those which give the angles made with a liorizontal line by 

the linos of sight to the top and foot of the tree. 

Instruments of both cla.^se^^ are very numerous, but the two most 
convenient are — Faustmann's Mirror Hypsomotor, and Weise’s 
Height Measurer. They both agree in having, at right angles to 
the line of sight, a sliding graduated rule, which, before an obser- 
vation is taken, is so adjusted as to represent proportionally the 
height of the tree to be measured, and from the top of which hangs 
a plummet. Moreover, on the body of the instrument, runs a gra- 
duated scale similar to that on the sliding rule, so that when the 
instrument is directed to the top or bottom of the tree, the plum- 
met line crosses the scale at the point which gives the figure 
expressing the vertical distance of the top or bottom of the tree, as 
the case may be, above or below the height of the observer’s ev©« 
The only difference between the two instruments is, that whereas, in 
Faustmann’s Hypsometer, this figure is at once read in a mirror as 
soon as the top or bottom of the tree is bisected by the instrument ; 
in Weise’s Measurer, which is always made of metal, the gradua- 
tions of the scale form a succession of serratures, which catch the 
plummet line and keep it in place until the figure indicated has 
been read. 
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For fnoasnring lengths, graduated rules or tapes may be used^ 
Where great accuracy is required, the length of a felled tree or log 
should be measured along, or parallel to, its axis, and not on its 
sloping surface. 

The sectional area of a log or tree can very rarely irudeed be 
obtSiined directly. In nearly every case the girth or diameter must 
be measured, and the area of the section determined as if the sec- 
tion were a circle. Area = ^ (diameter)*. 

Girths are measured with tapes. It is convenient to have tapes 
graduated on both sides — one side for reading tlie girth, and the 
other for reading the corresponding diameter. The zero end of 
the tape should be furnished with a sharp metal point that can be 
easily fixed in the bark of the tree, so that one person may be able 
to measure any stem, no matter how thick it is. As a circle en- 
closes a greater area than any other plane figure of equal perime- 
ter, and tho sectional outline of trees is seldom quite circular, 
the content" of a log or tree calculated directly from its girth will 
usually be in excess of the true contents. Unless the contour of 
the log is circular, it is impossible to obtain by girth measure- 
ment the circumference of the circle which encloses the same space 
as the section whose carea is required. Irregularities of outline, 
due to fluting, bark, &c., cannot he overcome in measurements of 
girth, whereas, as we shall presently see, they can more or less 
successfully he allowed for in measuring diameters. Experiments 
made in Baden prove that girth measurement yields a result that 
is from six to ten times greater than that obtained by means of 
diameter measurement. It is, however, obvious that in cubing logs 
departing from the cylindrical form, the measurement of the girth 
is more to bo relied on than the measurement of a single diameter. 

When the contents of a log are to be deduced from diameter 
measurement, that diameter should be sought which, considered 
as the diameter of a circle, gives a result as nearly as practicable 
equal to the area of the section measured. When the section is 
elliptical, the mean of the longest and shortest diameters should 

bo taken and the area of the section is then assumed to be 

J X ~ + 2 J ^ Now as the real area of the ellipse is ^ Ddy 

the mode of measurement recommended gives an excess of 
i excess equal to the area of a circle 

whose diameter is equal to half the difference of the two measured 
diameters. Save in very exceptional cases, this difference is small 
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enough to be negligible. The area of sections of irregular contour 
can be determined from the mean of three diameters, but the 
result thus obtained will generally bo found to be somewhat too- 

higli- 

Girths ar(3 measured with a calliper resembling, in all its essen- 
tial parts, a shoemaker’s measure. The pattern of calliper invented 
by Friedrich is one of the best. It consists of a graduated rule 
AA, to one end of which is fixed the arm BB. CC is a moveable 
arm capable of sliding backwards and forwards on the rule AA, 
which passes through the holes ahcd in it. To enable the arm to 
slide freely the hole is made oblique to its inner face, but in such 
a manner that as soon as it comes in contact with the log to be 
embraced, the arm is pn^hed back and rests perpendicularly on 
the graduated rule, with which it remains in contact only along the 
edges b and cL In the annexed diagram C,(J, represents the posi- 
tion of the arm before it comes up against the log, 0,0^ its subse- 
quent position. 



In measuring logs and trees the following general rules should 
be observed : — 

(a) . Diameters are to be preferred to girths. 

(b) . In the cm so of elliptical or oval stems, take the mean of 

the largest and smallest diameters. 

(c) . In the case of large stems measure at least two diameters. 

(d) . In the case of stems of irregular contour, measure several 

diameters, and avoid all protuberances, &c. 

(e) . Measure diameters and girtlih always in a plane at right 

angles to the axis of the stem. 
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(f) » If the place of measurement falls on an irregular part of 

the stem, measure the diameter or girth, as the case 
may be, at an equal distance on either side (above and 
below) of the irregularity, and take the mean of the two 
measurements. 

(g) » Moss, &c., thick enough to vitiate the measurement of the 

stein, should be removed. 

(//). If an accurate measurement of an irregular section is 
required, transfer its outline to tracing paper and com- 
pute its area with a planimeter or acre-comb. 

(?). Never be without tables showing at a glance the areas of 
circles for given diameters and girths. 

Chapter II. 

On the Measurement of Felled Trees. 

The felled trees should be cut up in the usual way, that is to 
say, into lug^ and smaller pieces. 

1. Measurement of Mound Tunhe^\ 

Several formulas have been devised for the determination of 
the contents of round timber with more or less near approach to 
accuracy, but only two are of practical utility. These are. 


(i) . X I known as Smalian’s Formula ; and 

(ii) . ami known as Huber’s Formula. 


In the above / is the length of the log, , am and the sec- 
tional area of the log at the base, middle and top, respectively. 

Both formulte conhiin an error, the extent of which is propor- 
tionate to the amount of difference between the diameters at the 
top and base, respectively, of the log, that is to say, to its degree of 
taper ; and this error increases as the square of that difference. 
Huber’s formula always gives too small, and Smalian’s too great, a 
result, the error of defect in the one case being one-half the error 
of excess in the other. 

Huber’s formula has also another advantage, for which it is to 
be preferred : the ordinary modes of measurement and calculation 
give as a rule too high a figure for the sectional area concerned in 
each case. This excess is partly compensated for by the employ- 
ment of Huber’s formula, whereas the other would only exagger- 
ate it. 

In order still further to diminish error, long logs should be mea- 
sured in two or more sections, the number of the sections increas- 
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ing, t.«., their length diminishing^ ^ith the taper of each log. The 
contents of those of regular shape and not exceeding 20 feet in 
length may, however, be deduced from their sectional area in the 
middle. Longer logs, even if of regular shape, should be cubed 
in two or three sections. 

All large round logs should be measured singly. 

If the logs are stacked so that they cannot be conveniently 
measured in the middle, the mean of the sectional areas at the 
base and at the top must be taken. The mean sectional area 
should never, under any circumstances, be deduced from the mean 
of the two diameters at the two extremities respectively, or an 
error of from 10 to 15 per cent, may result. 

Poles are seldom cubed singly ; nearly always in stacks, built 
up of poles of one and the same length, and of approximately one 
and the same diameter. Their solid contents are generally ascer- 
tained by inspection from special tables. 

Straight and regular-shaped branches are measured in the same 
way as logs. 

2. Measurement of Sq^iare^cut Timber. 

Such timber must of course be cubed by the formula, length 
X width X thickness. 

3. Measurement of Small Wood. 

The solid contents of toppings and loppings, and of irregular- 
shaped pieces from stumps and roots, are obtained by the waters 
method (being equal to the quantity of water they displace when 
submerged) or by the water-method and weighment' combined. 
For the water-method special vessels, called xylometers^ may be 
employed. In the combined system samples of each kind or class 
of wood are successively weighed and measured by the water- 
method, and the contents of the entire quantity in each class are 
then worked out by means of a simple proportion sum. Figures 
expressing specific gravity cannot be employed, since the specific 
gravity of wood varies not only according to the amount of mois- 
ture present, but even in one and the same tree according to the 
part from which it is derived. 

The most rapid way of measuring small wood on a large scale is 
to stack it cut up into billets of one and the same length, the 
width of each stack being equal to the common length of the 
billets. The contents of a stack will be equal to length X height 
X common length of the billets. The length of a stack built up 
on a slope must be measured horizontally. The above formula will 
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give ns only stacked contents ; to reduce these to solid contents, 
must determine, by the water-method, or by the combined water 
and weighment method, the exact volume of a sufficiently large 
number of stacked units, thereby obtaining the ratio between solid 
contents and stacked contents. To obtain the solid contents of a 
stack we have then only to multiply the stacked contents by this 
ratio, which wo may hence term a reducing factor. The following 
figures may be accepted as average reducing factors for converting 
stacked into solid contents : — 


For 

split wood, ... 

... 0-60 to 0-80 

n 

round billets, 

... 0’50 ,, 0'65 

M 

small stuff, ... 

... 0-30 „ 0-45 

» 

wood from stumps and roots, 

... 0-30 „ 0-40 


In connection with the determination of the solid contents of 
stacked wood it is obvious — 

(a). That the longer the billets are, or the less carefully built 
r,p the stacks are, the loss will be the solid contents. In 
^'Hi'eless stacking billets often lie across one another. 

{li), Tliat the thicker or more regular-shaped the billets are, or 
the more carefully built up the stacks are, the greater 
will be the solid conionts. 

(c). That the larger the stacks are, the larger will be the re- 
ducing factor to bo adopted. 

4. Measurement of Bark, 

When bark is sold separately, its quantity may be determined 
either by weighment or by ascertainment of volume. The solid 
contents are calculated by means of reducing factors in the same 
way as the solid contents of small wood. Experiments give from 
0*3 to 0 4 as the average factors for bark. It has been found that 
the quantity of bark varies from 6 to 15 per cent, of the total 
volume of the tree or crop. 


Chapter III. 

On the Measurement of Standing Trees. 

In this case, unless ladders are used (a procedure that is hardly 
practical and is not really necessary) only a single diameter 
or girth can be measured directly, viz,, near the base of the tree. 
Any diameter above 6 feet from the ground must be measured 
indirectly by means of special instruments, the best of which are 
Winkler’s and Saulaville’s Dendrometers and Breymann’s Univer- 
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sal Instrument. Obviously no direct measurement of the branches 
is practicable, and their cubical contents can, therefore, only be 
estimated from the results of special experiments, or with the help 
of long experience. 

We have five different methods of estimating the contents of 
standing trees — 

1. Ocular estimation, without any measurement at all. 

2. Estimation with the help of mass-tables, the height and 

diameter at breast-height being accurately measured. 

3. Estimation with the help of form-factors, which serve to 

reduce, to the true contents of the tree or of any part of 
the tree, the volume of the cylinder, whose height is the 
height of the tree and diameter the diameter of the tree 
measured at breast height. 

4. Estimation by ric’A^-heiglit, in which, besides the diameter 

at breast-height, the height at which the stem tapers 
down to half that diameter, is measured. 

5. Estimation with the help of the height of the tree and 

several diameters, the lowest of which is measured at 
breast height. 

1. Ocular Estimation. 

Practised wood-cutters are able to estimate more or less accur- 
ately with the eye alone the contents of trees belonging to species 
that they are familiar with, and growing in localities with the 
peculiarities of which they are acquainted. It is needless to say 
that the most experienced are liable to commit large errors, and 
that the inexperienced should never employ this method. 

2. Estimation xoith the help of Mass-tables. 

Tire mass-tables drawn up with great labour for the forests of 
the kingdom of Bavaria give the cubical contents of trees of known 
height, diameter and age-class. They comprise averages deduced 
from the measurements of 40,000 trees. On this account, 
although they give accurate results for a large number of trees 
taken together, they are not to be relied on for cubing trees 
singly, as the single tree in any given case may differ very 
widely from the average tree. 

3. Estimation by means of Form-factors. 

If a = sectional area of the trunk at breast-height, A = height 
of the tree, c the true contents of the tree or tree-part consider- 
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ed, and C » volume of an ideal cylinder whose basal area is a and 
height A, then we have the following forninlse : — 

c =/a^, and 

where / is a constant termed tin* form-factor, and is deduced as an 
average from the measurement of a sufiioiently large number of 
type trees. T] trees are selected, felled and measured separately 
for each age or size-class, and for each s]>eples or group of species. 

Fonu-factors may be deduced, according to the requiremouts of 
the case, for the stem only, or for the whole tree, or for the timber 
only, nr for the branches, or for the roots, or for all and each 
severally. 

In the formulfle above we have supposed that the diameter and 
sectional measurements have been taken at the height of a man’s 
f^he^t above the ground, assumed, for the sake of uniformity, to be 
4 feet 3 inches. But it is obvious that any other conventional height 
would ^erv^' the purpose, although it is usual and most convenient 
to ^nnploy tl e one we have adopted. We need refer to only one 
otlier conveniion which is sometimes used. The diameter may be 
measured at a constant fraction (say, for instance, ono-twentieth) 
of the height of the tree, in which case the form-factors obtained 
ar(3 termed nor\iviL N(>’’>nal (orm-lactors yield perfectly correct 
results, but they are not pra<*^ical owing to the difi&cuity and 
trouble of mtiasuring at such various heights, many of which 
cannot be conveniently reached. 

Form-factors are said to be ahsolnte w'hen the base of the ideal 
cylinder is asssumed to bn in the same piano as the diameter which 
is measured. In this case the contents of the portion of the stem 
below the plane must be calculated separately. 

Like mass-tables, form-factors give closer results for an entire 
forest than for individual trees. 

The preparation of a complete set of form-factors requires great 
care and experience, as their correctness depends entirely on the 
selection of the type trees, whose dimensions serve as the basis of 
all the calculations. In some cases the trees of a crop have been 
classified into various classes according to their height and shape, 
and a separate form-factor calculated for each class. The most 
recent investigations prove that form-factors vary chiefly with the 
height of the trees. 

4. Estimation by 

By the term rtc/if-height we mean that height at which the 
stem of the tree measured has a diameter equal to half the 
diameter at some point near the ground. If = the ncAt-height 

2 c 
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hg = the height at which the diameter near the ground i§ 
measured, and a = the sectional area of the stem at this height, 
then, according to Presslor, the contents of the stem 

f ahr + ahg. 

This formula is based on the fact that the first term represents 
correctly the volume both of the cone and of the paraboloid, and is 
only 1 *3 per cent, less than that of a cone with a concave surface. 

The Wc7if-height may be estimated with the eye, or obtained 
with the help of a special measurer (the 'incht-tuhe). This instru- 
ment consists of cardboard tubes telescoping one into the other. 
At the objective end of the outer tube are fixed two wire points at 
the extremities of one and the same diameter. The end of the 
innermost tube is closed, except for a small hole to which the eye 
is applied. To use the instrument, direct it on the trunk at tho 
point where the diainetcu* has been measurerl, and pull out the 
tubes until the wire points ju>t embrace it. Then drawing out the 
tubes to twice this length, direct the instrument again on the tree, 
working it up along the trunk until the win* points just embrace it, 
and note the point wdiere this occurs. The diameter at that point 
is. on the principle of similar triangles, half the original measured 
diameter, and the height of the point is the r/c/<t-height sought. 

5. Kiitlmutlon bif means of several diameters. 

The measureiiKMit of diameters abo\e the reach of a man of 
average stature requires the use of sp(»cial instruments, and hence 
this method is seldom employed. 

6. General, 

As the fourth and fifth metlnxls can give only the contents of 
the stem, tho contents of the branches and stomp and roots must 
be obtained by means of special tables compiled for the purpose. 

(7b he continued). 

FORESTRY IN HUNGARY, 

( Continued from page 152). 

Lipto-Ujvar. 

Leaving Kassa on the morning of the 9th at 6 A.M., we took 
the train to Lipto-Ujvar. We travelled up the valley of the 
Hernid, through fine oak, beech and birch woods, which further 
on give way to cultivation, surmounted on the higher slopes 
forests of spruce and silver fir. 

In this neighbourhood there are numerous iron, copper, silver 
and antimony mines ; and the line of railway passes close by a 
group of smelting furnaces, the sulphurous smoke from which has 
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completely destroyed and kept down all traces of vegetation for 
some distance around them. We noticed several noblemen’s castles, 
with their distinguishing double rools. The estates in which they 
stand were, generally speaking, granted with the patent of no- 
bility ; and the proprietor lives surrounded by the residences of the 
junior branches of the family, and by his tenantry and retainers, 
quite ill the old feudal style. All members of the family use the 
name of the estate as a prefix to their surname. On leaving the 
valley of the Hern^d, we passed over a high platt^au near Popvad, 
which duiins, on one side, by way of the Heriiid, Tisza and 
Danube, into the Black Sea ; and on the other, by some streams 
which we crossed, into cbe Vistula, and thence to the Baltic. 
From near this point, we liad hoped to soo the splendid view’^ of 
the highest peaks of the ( Sirpathians, which, at a distance of 9 
miles from the railway, rise to an elevation of nearly 9,000 feet ; 
but, unfortunately, the hills w^ere covered with clouds, under which 
we could barely distinguish some patches of snow. We were 
sorely tein])ted to stop at Fopr^d, for the sake of paying a visit to 
the celebrated ice-cave at Dobsina, and also at Osorba to see the 
lake ; but our time was very limited, and we had not been able to 
include even this, much loss th^* longer tour from Poprad through 
the high mountains to Csorba, in our official programme, to which 
we wore obliged to adhere rigidly, as the arrangements made for 
ns at all points of our route would otherwise have been disturbed. 
We therefore ran straighten to Liplo-Ujvar, following the course 
of the Fekete Vag, on which we saw many rafts floating ; piles of 
timber covered the ground near most of the railway stations. 

On arrival, we went at once to the house of the Conservator, M. 
Kossdnyi, who, after breakfast, drove us through some magnificent 
forests of spruce, silver fir, larch, Scots pine, and other trees, up the 
valley of the Fekete Vag, which is extensively used for floating 
timber, until we reached the commodious and comfortably furnished 
forest house, occupied by the officer in charge of the Division, 
M. Adrianyi, under whose hospitable roof we passed the night. 

On the morning of the 10th, we made an excursion higher up 
the valley, stopping to look at some spruce, silver fir, Scots pine, 
and larch nurseries, situated at an altitude of 2,(500 feet. The 
plants are not only used in the State forests, but are also given 
gratis to communes and private proprietors. The demand for 
them is said to have been very heavy all over the country ; and it 
is estimated that, if the present rate of issue be maintained, the 
large number of 25 million plants will have been distributed from 
the State nurseries during the year. Prizes are given by the 
State to private proprietors for successful planting operations. 
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We noticed that the Scots pine plants were very much larger than 
spruce of the same age ; and that the latter appeared to flourish 
much better at the edges than in the centre of the seed bed, pro- 
bably because they had more light and room. In planting on 
these hills it is customary to employ 60 per cent, of spruce, 25 per 
cent, of larch, and 15 per cent, of silver fir. Scots pine is not 
much used. The plants are all put out directly from the seed beds, 
without being previously put into nu»*sery lines; the larch is planted 
at two years old, when it is found to succeed much better than if 
allowed to remain longer in the nursery. The larch trees in these 
forests are particularly line ; many of them are 110 feet high, and 
the quality of the wood is said to be even better than that of the 
trees grown in Styria. 

The logs felled at the higher levels are sent down on earth or 
timber slides, to the bottom of the valley, whence they are drawn 
by horses to the river side. At one point of the road, we noticed 
that the base of the hill was apparently thickly studded with piles, 
driven into the flat ground immediately skirting it. These turned 
out to be the ends of stems or logs, which, after sliding down from 
above, buried themselves deep in the soft soil, and then either 
broke or were cut off. An arrangement for avoiding this, by 
receiving the (uids of the logs on a wooden stage, similar to that 
previously described, seems to have been required here. We saw 
many dry timber-slid(*s ; and the banks of the river for long 
distances w^ere ri vetted with poles, to facilitate the passage of 
the rafts. Much damage is here done by the ice, which, during 
the winter months, collects at various points in the stream, thus 
forming temporary barrier^, which dam back the current ; and 
when these burst, the work^ are liable to be either washed away, or 
seriously injured. The floating work begins in the spring, when 
the river is fuller than at any other time, loose round logs about 16 
feet long, intended to be sawn up into planks, being the first timber 
launched. In the summer the rafting commences, the reservoirs 
being used when necessary ; and later in the year, when the supply 
of water in them is tailing, loose pieces of firewood are floated down. 

The prevailing winds sweep down the side valleys which descend 
from the south-east ; and the trees standing on the opposite side 
of the main stream are liable to be overturned by them ; but there 
are not nearly so many windfalls hero as in the Mdrmaros-Sziget 
and Bustyahaza forests. 

A few years ago the young pine stems, taken out in the course 
of thinning, could be sold for use in the smelting furnaces ; but 
now-a-days the consumption of them for this purpose is less than 
formerly, and it is very difficult to dispose uf such produce. 
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We inspected the Rasztoki reservoir, which lies near the head 
of the valley, and contains million cubic feet of water ; it has a 
canal alongside of it, down which tiie water, entering at the upper 
end, can be diverted, when it is desired to float loose pieces of 
timber from forests situated above it ; they are carried over the 
dam, by a canal slide with a steep fall, into the stream below. On 
oar return to the forest house, we visited some plantations of 
spruce, which were put out by clumps of two or three in each hole. 

In the afternoon we went down the river on rafts to Lipto- 
Ujvdr, passing through the most beautiful scenery, and shot down 
two river slides, the descent of which, if not so difficult and dan- 
gerous as at Briisztnra, was sufficiently exciting, and gave us a 
good wetting. Wo landed at the wood depot, and proceeded at 
once to the house of the (Conservator, with whose family we after- 
wards went to a ball, and were much interested by witnessing the 
CfcardAs or national Hungarian dance. 

Selmecz-bakya. 

Leaving Lipto-Ujvdr by train on the morning of the 11th, we 
travelled westward, following ♦he course of the Vdg, on which 
many rafts wore seen, to liuttka, and thence, turning southward, up 
the Turocz stream, crossed a low ridge, and descended through the 
most picturesque country, past the charmingly situated village of 
Kbrmocz-bdnya, to the valley of the Garam river. The scenery 
here equals, if it does not surpass, anything we have ever beheld ; 
and we were fortunate enough to see it at a most favourable time, 
when the lights and shades were at their very best. At Berzenze, 
where we left the main lino, we entered a small carriage on the 
miners’ train, and made our way to Sehnecz-banya, the seat of the 
celebrated forest and mining college. Wo were received at the 
railway station by the college authorities, and driven to the house 
of M. Soltz, head of the Forest Branch, where, afror visiting the 
botanical gardens, and being entertained at supper in the council 
hall by the Director, M. Torbaky, we passed the night. The 
gardens contain a good collection of trees, among them a deodar. 
Many of the species are American. 

The college, at which there are at present 325 foresters and 
only 80 miners, supplies trained candidates, not only for the State, 
but also for private proprietors and companies. It used to be 
attended by students of many nationalities, the number sometimes 
exceeding 1000 ; but, for the last few years, all instruction has 
been given in the Hungarian language, and on this account, for- 
eigners do not now enter the school. The young men live in the 
town, and attend the lecture theatres, which, with the museums and 
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halls of study, occupy seven large houses situated in various parts 
of it. The erection of a magnificent set of new buildings has been 
sanctioned ; the plans, which were shown us, have been approv- ~ 
ed, and the work will be undertaken immediately. The Director 
and the Head of the School of Mines are the joint inventors of a 
system of accumulator, for use with the electric light ; it is em- 
ployed in the main building of the college, and is believed to 
surpass any that has previously been brought out. The light is 
perfectly steady, and the electricity can be stored for an almost 
indefinite time. 

Early on the morning of the 12th we were shown over a part of 
the college, including the magnificent and complete collection of 
models of slides of all kinds, of rafts, weirs, booms, reservoirs, and 
sluice gates, as well as of tools and other implements connected 
with the felling, cutting up, and export of timber. The models, 
which are on a large scale, are beautifully made, and have been ar- 
ranged by M. Szecsi, the Professor in charge of this branch of the 
instruction, who very kindly explained the most important of them 
to us, and presented us with a copy of his illustrated work on the 
subject. He also took us over the splendid collection of forest 
produce, raw and manufactured, including models to show the 
method of making charcoal, and of extracting potash and tar from 
wood, as well as many other things. Unfortunately we had not 
time to visit the natural history museums, which are believed to 
contain the best collections of minerals, rocks, botanical specimens 
and insects to be found at any such institution in the world. On 
these collections, which have been gradually brought together, no 
pains or expense appear to have been spared ; and they are well 
worth what they have cost, as they enable the instruction in these 
branches to be given in the most complete manner. 

We attended an examination at the school of mines, and in- 
spected the models and collections of surveying and other instru- 
ments connected with that branch of the college, after which we went 
over the library. One excellent feature in the method of instruc- 
tion pursued at Selmecz-bdnya is, that splendid sets of figured 
tables, and clear large-scale drawings are provided ; so that the 
necessity for making rough sketches, and writing out figured tables 
on the blackboard during the lectures, is avoided. 

We regretted very much that, as we were obliged to continue 
our journey in the afternoon, we had not time to pay a visit to the 
mines, for which Selinecz-bduya has been celebrated ever since the 
days of the Romans. 


(To he continued). 



jj. Review. 


THE GAME LAWS OF THE CENTRAL PROVINCES. 

In our January Number we published, with a few short com- 
ments of our own, the recently introduced game law of the Central 
Provinces. We then said that it was an attempt, and a very suc- 
cessful attempt, to grapple with the shikdr difficulty, which in 
some districts of more advanced Provinces had reached a very acute 
stage. In commending the new rules to the other Local Govern- 
ments and Ad!nini<trations, and to all “ true sportsmen” (we used 
these words advisedly), wo did not of course overlook the probability 
of a strong opposition arising against a measure that was specially 
devised to set a limitation to the indiscriminate slaughter of game. 

We have not hud to wait long for this opposition to take definite 
shape, but it has come from a quarter whence we could not possibly 
have looked for it. One would have thought that the first mur- 
mur of protest would have been heard in the Province itself aftected 
by the law, but true to their legend ‘‘ Urbs primus in Indis^^^ the 
citizens of Bombay met in solemn conclave a few weeks ago and 
set themselves up as the mentors of our rulers on this side of 
India. They addressed an officious remonstrance to Mr. Mackenzie, 
whom they found incapable of governing without their assistance, 
and they oven questioned the legality of a measure, which every tyro 
knows is fully authorised by the Forest Acts. Every ono will regret 
that the Bombay Natural History Society, whom we certainly 
expected to see ranged on the side of the advocates of the preser- 
vation of game, was unfortunately led into lending its great autho- 
rity to this movement and acting as its mouthpiece. 

The result of the Bombay opposition has been the promulgation 
of three additional rules (Nos. VI., VII. and VIII., published in 
our April Number), which only emphasize the rights of the State 
still further, and allow of shooting permits being taken out for 
fixed periods determined by the exigencies of fire conservancy, 
instead of for an indefinite number of days. During the rainy 
season months there is no danger to forests from fire. During the 
remainder of the year the danger of fire is greatest from the end 
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of the cold and dewy season (end of February) to the setting in 
of the rains. Hence three distinct periods and three respective 
rates of fees for the permits. 

In these additional rules the Chief Commissioner wisely says 
that “ shooting will not ordinarily bo allowed within ‘ fire protected * 
forests during the hot season.” A subsequent official communica- 
tion, which we give below, explains the full meaning of this very 
necessary reservation : — 

“ 1. Unless exceptional circumstances justify the District Forest 
Officer being present and enable him to accompany the shooting party 
permits will not be granted for shooting during the hot months in any 
of the following areas : — 

The Bori forest in Hoshuiigabad. 

The Jagmandal forest j 

The Barela forest ( in Mandla. 

The Banjar forest ) 

The Hatliibari forest in Bilaspur. 

The Pandrdtola forest in Balaghat. 

The Singrampur and Bijeragogarh forest in Jubbulpore. 

The firo-protccted areas in Ahiri ) 

„ „ „ Moharli r" 

** 2. There will be no shooting during the hot months in any of the 
other areas on the protection of which special expenditure has been in- 
curred, unless it is possible and justifiable for the Han^e Officer to be 
present and accompany the sportsmen, 

3. In forests where, as in Chandgarh and Pundsa in NimAr, not- 
withstanding that special expenditure for the preservation of fires has 
been incurred, protection has not been complete for two or three succes- 
sive years, no hhooting will be allowed from the time that it becomes 
possible to fire the grass until the setting in of the rains. 

“ 4. It is not intended that the rules should operate against the des- 
truction of carnivorous animals dangerous to human life. In case of 
the appearance of a man-eating tiger or panther every reasonable facility 
will be afforded to persons willing to attempt its destruction. So far as 
is consistent with the main objects in view, the stipulations herein laid 
down may be relaxed in such cases in favour of reliable persons, and, in 
anticipation of the Conservator’s sanction, free permits for this purpose 
may even be granted to persons whoso position renders it improbable that 
they would purchase permits. The destruction of a man-eating tiger 
or panther is one of the objects that might possibly render expedient 
the ^esence of the Ranger or District Forest Officer with a shooting 
party^ above referred to.” 

It will be noticed that the prohibition to shoot in the hot season 
is absolute in respect of the Ohdndgarh and Pundsa Reserves, 
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which have sufiPered from almost annual incendiary fires sinoe the 
years 1874 and 1876, when they were respectively placed under 
protection from fire. The extension of this principle to all areas 
burnt by incendiaries during the previous season is to be reeom* 
mended. 

The agitation got up by the citizens of the spotless and faultless (?) 
Kingdom of Bombay has collapsed as suddenly and in as ridiculous 
a manner it arose. Truly the mountain laboured only to produce 
a miserable little mouse. 

The people of India cannot be too grateful to Mr. Mackenzie for 
his bold statesmanlike measure, which rulers of a weaker kidney, 
howsoever couvincod of its urgency they might be, would have 
shrunk Irom adopting. In the (Vntral Provinces Hunting and 
Fishing Rules, as now amplified, we have the germ, and even 
something more than the mere germ, of a Game Law for the 
whole of the Empire. 


Game Birds in the Nizam’s Dominions.-^A Hyderabad paper 
thinks it is an astonishing thing that there are any game birds left 
in the Nizam’s dominions. ‘‘ Few people are aware of the enor- 
mous numbers which are annually destroyed in the Districts. The 
other day a man was seen taking into Hyderabad four or five 
hundred partridges and 18 peafowl, principally hens. Such 
wholesale destruction in their breeding season must eventually 
end in these birds becoming extinct unless the Nizam provides 
Q close time for his ^ bird subjects.’ ” 


Insecticides. — A correspondent, writing to a contemporary, says — 
I notice that in your last issue soot lime and hellebore powder 
nro all recommended for the destruction of caterpillars, but per- 
haps it is not generally known that gas-tar is a first rate pre- 
ventive which is better than cure. I have had whole plots of 
gooseberry bushes devastated by them, and also cabbage and cauli- 
flower. Since I commenced to use gas-tar the caterpillars havo 
not made their appearance, and it is both a safe and a cheap remedy 
for the gooseberry caterpillar and all others affecting green crops 
which are subject to attack. 
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Pbofbssob Wallace abroad. — Almost all the defects to wbiob 
we shall draw attention are due to casual acceptance of exceptional 
or trivial matters as the basis for large conclusions, a too easy 
credulity, and a little neglect of the injunctions of the proverb 
which tolls that the “ Cobbler should stick to his last.’’ Not the 
least valuable portions of the book are those which epitomise the 
opinions of Officers met by Professor Wallace while in India, and 
from (in some cases) luiving met the same Offirors and discussed 
with them the very same matters as regards stock as were <leait 
with by Professor Wallace, I am able to recognise their remarks 
and views in his book, especially for example those on M> sore cattle 
and the breed of the North-West Provinces. Unintentionally 
certainly the Professor has failed to convey to the reader the full 
degree in which he was indebted to such officers as Colonel 
Hay, Syed Mahomed Hossein and the late Mr. Stormont, but it 
is satisfactory to find that their valuable views have now to an 
extent appeared in print. 

There i?i uncertainty as to whom this book is addressed, and it 
reads as though mainly intended to inform the untravelled public 
at Home ; if so, the author should not publish ill-ascertained 
statements nor should he make loose, ill-advised comments, as eman- 
ating from the Professor ol Agriculture and Rural Economy in 
the University of Edinburgh. If the author intends the book for 
us in India to read, he should not exhaust our patience (we have 
not too much of this quality in the tropics) with such platitudes 
as “ Butter soon becomes rancid unless kept in ice,” “ Ghee is very 
largely used in native cooking,’^ “ Butialoes are extremely ugly,” 
“ Buffaloes have usually black skin,” and so on ad nauseam. 
Again, naive descriptions of cases of bursati, anthrax, and other 
diseases must tax the patience of all horsemen and others who in 
this country have to do with livestock : it is not such matters as 
we learned in the first four months of our griffinago which wo 
seek from a representative of the Science of the West when he 
travels in our benighted climes I 

Natives, again, we are told, leave the breeding of their cattle to 
chance, and yet in other parts of the book we learn how the efforts 
of enlightened native rulers have resulted in some of the finest 
breeds of buffaloes and oxen in India 1 The Pinjrapoles are des- 
cribed as “ charnel houses of misery and corruption this is a 
statement for trustees and governors of such institutions to see to. 
In Gujrat the Ae-calves are starved to death.” Cattle are bran- 
ded to excess. The female calves are kept by milkmen in a state 
of constant semi-starvation. Horrible cruelty is perpetrated on 
tonga ponies, as forcibly described in the book. Government, hav- 
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irig spent public money in educating agriculturists, fails to employ 
them sufficiently ; its officers are in many cases so tied down to 
desks and in offices as to be utterly ignorant of the requirements 
of the country ; men are -selected for important posts for reasons 
other than fitness ; Government grass-cutters are sent out with 
practical instructions to “ get grass, honestly if you can, hut get 
The Agricultural Department is a terrible sinner, its ‘‘ efforts 
have been on lines with not the remotest chance of success it has 
been culpably neglectful in studying native practices ; it has no 
competent teacher of agricultural chemistry ; inexperienced Agri- 
cultural Officers have lost rather than made ground. Even about 
such important matters as fodder grasses, manure, preparation of 
tobacco for the European market, the best systems of indigo 
management, and the milking powers of cattle, our knowledge is 
defective. But what can be expected considering that wo have is 
merely “ dry bones without the flesh and muscle of a live depart- 
ment 1” Although very much of the work of the Agricultural 
Department is made use of, I fail to find as liberal an acknow- 
ledgment as we might expect of the excellence and amount of 
work done by the Department with such means as it can com- 
mand. The Military Department and its Oficers of IVansport 
and Heary Batteries are severely dealt with. Their system of 
bullock management is irrational, their bullocks are inefficient 
through ago, malformation, excessive height and want of muscle ; 
there is in each collection of Army bullocks a tale of unsatis- 
factory beasts, useless ” for Army purposes ; care is not taken 
to train and work the bullocks with a view to the exigencies of 
work and diet during a campaign ; animals are hired for work 
which might have been done by bullocks the property of Govern- 
ment — which were standing eating their heads off. Veterinary 
Surgeons are ignorant about anthrax ; they are “ as a rule unwill- 
ing, and unable oven if willing, to do satisfactory work in any 
other branch of the profession ” than horse practice ; both at home 
and abroad they neglect animals other than the horse, and (with 
exception of one case) the Veterinary Science taught in India does 
more harm than good. It is here necessary to deal with a few of 
the above statements, and I shall select those which directly con- 
cern me, in order that my refutation of them may be taken as a 
sample of how the Professor’s other observations might be doubt- 
less dealt with by the individuals concerned. If examining a few 
of the statements in detail we can show that they are based on 
error and misleading, we may fairly argue that the remainder should 
likewise fall to the ground. 

1. Europeans in India know little about cattle. If by this is 
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meant that the few Europeans Professor Wallace met with during his 
tour of four months in India know little about cattle. I am willing 
to grant it, or, rather to leave thorn to disprove it. But we would 
ask, Did he meet with and question District Officers, Municipal 
Health Officers, Cattle Sergeants of Batteries, and European sub- 
ordinates at cntt^>breeding establishments, /.£?., those Europeans 
whose duty it is to deal with cattle ? If by Europeans the 
Professor refer.'? to these, his experience is in direct opposition to 
my own ; if ho means Europeans in general, we may assure him that 
in many cases we Europeans take interest in, and have some 
information of, most matters around us, and cattle, even when 
not directly connected with our work, have not been neglected. 
For example, merchants in Bombay or a Subaltern in an Infantry 
Regiment in Poona probably know more about bullocks for working 
purposes than a London merchant or a Life Guards Subaltern does 
about Kerry cows. Our Professor s^^ems to have neglected the 
logica] rule' <o only compare like with like, and I may assure him 
that those Europeans who in India have to do with cattle are not 
more ignorant on the average a.s ’'cgards cattle than those people 
in England who have to do with cattle. The few in India is iu this 
statement legitimately comparable with the many in England. 

2. Few Europeans in India have any but local knowledge. The 
fallacy of this is self-evident. The proportion of Europeans in India 
who have travelled extensively in India is extremely high, and even 
in cases where a man has trav(dled only in one presidency, it can- 
not, con.sidering the size of the presidencies and variety of climate, 
races (animal and human), and customs in each, be considered in 
an invidious sense that he has only ^ local ’ knowledge. An officer, for 
example, who has served in Dharwar, Giizerat, Kattywar, and Sind, 
surely may compare favourably as regards varied experience with a 
Londoner who has been to Germany, France, Italy and Belgium I 

3. We call bullocks hulls. This shows that tho Professor did not 
meet many of tho Europeans in India who understand cattle. If ho 
will consult any Transport Manual or Return, any Health Officer’s 
Statement, and your columns daily, Mr. Editor, he will learn that 
in India we call bullocks bullocks. We are sorry the Professor 
bases his remarks about Indian cattle on information derived from 
those who do not so correctly speak. We are aware of a philological 
error which has given rise to some confusion in this matter at 
Cattle Shows in Mahratta countries, but that error is quite beside 
the main practical question. It has been suggested that perhaps the 
Professor, when he heard bullocks spoken of as byles,'’ thought 
** bulls ” was the word used, with slight Anglo-Indian provincial 
accent. Can this have been so ? 
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4. Europeans do not know what th£ colour of the skin of an Indian 
bullock w, and hence have failed to draw some important physiolo- 
gical conclusions from it. This statement at first sight perfectly 
confounds one I When asked what is the colour of the skin, one 
either gasps with astonishment and hesitates to reply in wonder 
whether his senses can have been playing him false since his first 
arrival in India, or else he thinks some amusing conundrum 
is being propounded to him, and laughingly “ gives it up/* Yet 
the Professor seriously replies. “ It is black, and you have not 
noticed this before I See how shallow and careless you are, and 
how shrewd I ami*’ He proceeds to point out as strange white 
hairs growing on black skin, but you naturally say that your 
venerable Portuguese cook has white hair growing on the black skin 
of his head. You fail to see anything strange. You point out to 
the Professor that what he calls white cattle you call in many 
cases blue or grey, and that what he calls “ skin ” you call “ hide,**; 
that we in India know without teaching that the hide of bullocks, 
though generally black, is sometimes white, and you further show 
that when in India wo speak of “ skin ” of cattle we use the word 
in its correct anatomical sense as comprising both hair and hide. 
Finally, we state that we are well aware the hide of English cattle, 
on an average, contain less pigment than that of Indian, hut we are 
assured that the former often contains much pigment. We grant 
the Professor’s argument on the basis of hide of Indian cattle 
being black, but we politely request him to withdraw his un- 
substantiated charge that we are ignorant. 

5. The Army bullocks are unserviceable, mismanaged , and signally 
failed when put to a test. Admitted that there is room for improve- 
ment as to selection, feeding and training, and even that recently 
bullocks, the property of Government, have not done all that has been 
required of them — points which Government Officers are con- 
stantly reporting on — we cannot admit that the opinions on these 
points of Professor Wallace are to be accepted in opposition to the 
combined experience of officers having to deal with cattle in India. 
He criticises shape, feeding and work, the latter as illustrated 
by a special case. Let us examine these points in detail. As 
regard shape of Indian bullocks, the “ fault *’ especially found are 
drooping croup and quarter, and small thighs. These are con- 
sidered as faults, because they are markedly different from what is 
seen in English breeds, even those few Herefords, for example, 
which are used for working purposes. This must be admitted to 
be a ;^ery poor argument, for just as British cattle have superiority 
as beef and milk producers, and as attaining early maturity, so 
Indian cattle have superiority as workers ; decidedly they are not 
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to be considered inferior in this respect to any British cattle, and it 
would be strange if the latter, which are very occasionally used to 
do draught work and are bred essentially for other purposes^ could 
compare with our Indian cattle which have been bred for work. The 
Professor^s logic is defective here again, he compares the infinitely 
small with the maximum. Wo admit his ability to criticise our 
cattle as beef-producers, we bow to his contempt for our best milk- 
producers ; but when he comes to criticise the shapo which cumu- 
lative experience has judged and proved to be good for working 
cattle, we consider he has crossed the Rubicon, and that we have a 
fair casus belli. Now we know that iii our best breeds the point of 
conformation to which he refers are deficient, but we have learned 
from experience that they are not required, nor essential for 
fleetnoss and efficiency in draught work. Ought we, therefore, to 
exchange a good conformation for a doubtful one? We are told 
that because English beef cattle and thoroughbred horses have high 
croups and largo thighs, wo should so breed our trotting and slow 
working builocLs ; but wo fiiil to see the force of the argument, 
and would suggest that possibly it would be found advantage for 
slow horse drought and trotting in countries other than India if 
judges were less exacting in looking for high croup. Some of the 
beat cart breeds of horses are very low in the cioup, and the same 
Bo-callpfi d^foot is well marked in Walers, which, nevertheless, are 
good horses, not only as regards pace, but also leaping powers. 
Thus, viewed practically and theoretically, the Professor has failed 
to make out his case that a drooping croup and small thighs, as 
seen in our best breeds of cattle, is a defect for working purposes. 
We refuse to accept him as a better judge of our cattle than Colo- 
nels Hay and Hawkes, and the numerous other zealous and efficient 
officers, European and Native, living and dead, who have made the 
leading Indian breeds of cattle the best in the world for working 
purposes. Again, as regards many of the Professor’s re- 
marks are excellent, and most satisfactory as confirming the views 
held and expressed by the veterinary profession in India for some 
years past ; others indicate a great tendency to theorise on the basis 
that what is working condition in the horse is so also in the ox. 
Now such is not the case, and it is amply proved by every day ex- 
perience, as well as scientific observation, that good working condi- 
tion in a bullock is what in a horse we should term “grossness.” 
Concerning Work : in the first place we have some remarks on the 
necessity for years of friction on the part where the yoke rests, to 
prevent sores. These remarks are true up to a certain point, but 
they utterly fail to tell us the whole truth. Yoke-gall depends 
more on other conditions than the state of the skin, such as smooth- 
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nos3 of the yoke and adjustment of the load, and if these be proper- 
ly attended to, the ordinary unthickened skin of the neck suffices 
to withstand yoke friction on a healthy animal. If bullocks had to 
have years of pressure gradually applied before wo could be sure 
of their neck standing work, we should find the animals coining 
into work only just about when, according to the Professor, we 
ought to cast our bullocks for incipient unfitness for further duty I 
Next as to stopping and refusing to pull in deep sand. Had the 
Professor travelled much by bullock bandy, or been in charge of a 
regimental transport on the line of march, he would have soon 
learned, what wo in India know from reiterated experience, that it 
is characteristic of all draught bullocks to stop and refuse to pull 
in deep sand, and that it is not the result of pampering in Govern- 
ment service, nor of neglect on the part of Artillery Officers to train 
their animals properly. The march to which reference is made in 
tlie work (I was once in veterinary charge of the Battery in ques- 
tion, and found its management of bullocks and elephants excellent) 
was a most creditable and successful one, though Professor Wal- 
lace considers it a failure. The distances covered would have done 
credit to a horse battery, and the number of casualties was trivial. 
In one part of his book the Professor shows how ridiculous it 
would be for a fanner to criticise military operations, utterly 
oblivious of the fact that earlier in the work he has been placing 
himself in this position. 

The statements which we call in question present so many weak 
points that we are tempted to delay over them. We cannot ex- 
haust our arguments, we have simply space and time to write of 
those which first present themselves. It will now suffice if we 
point out that the charge of ignorance hy Veterinary Surgeons in India 
concerning anthrax is a singularly unfortunate one. It is in connec- 
tion with this disease, more than any other, that we. Veterinary 
Surgeons in the East, have succeeded in re-paying an instalment of 
the knowledge we have received from the West. the profession 
neglects all branches of its work^ except those which refer to horses, and 
is unable or unwilling to attend cattle in India is unsubstantiated 
(even by the feeble and very venerable joke which is quoted in 
reference to it). On service and in cantonments Veterinary Officers 
have willingly done good work with cattle, often times even they 
have been charged with exceeding the work laid down for them in 
their professional zeal, or in the cause of humanity.— (I. H. Steel, 
V. S. in Times of India). 


The Weather in India during December. — ^The month of 
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December usually witnesses tho final retreat of tbe south-west 
humid winds of tli(^ south-west inousoon circulation from the Bay 
of Ben^];al and Arabian Sou, and the establishment of the north-east 
monsoon circulation over the whole Indian area, inoludihg India 
and the ad jacent s«*as north of the Kquat<^r. Hence, during the 
first foriiiiglit oi the month, rain continues to fall under the same 
conditions as in Novemher in Southern India, hut is generally 
confiiKMl to Tiavancore and the most southerly districts of Madras 
and Mysore, The final important hurst of rain frequently accom- 
panies th(5 march of a small cj'clonic storm whicli n>nally forms in 
the south-west of the Bay, advances In a westerly direction across 
the south Coromandel Coast, and breaks up shortly afterwards under 
the obstructive acti(m of the Palni and other hills of Southern India. 
If what are terin(‘(l the north-east monsoon rains (hut which are realJv 
the concluding luins of the retreating •'onth-west monsoon circula- 
tion) termin de with a cyclonic storm accompanied hy a heavy 
cycloair Inirs^ oi rainfall, it usually occurs in the second or third 
week of Deceiiiher. 

The conclnsiou of these rains in Southern India immediately 
precedes the estjiblishiiiont of conditions in Upper India whicli 
favour tho occasional occurrence of cold- weather storms and rain- 
fall in Northern India and of freeptent snowfall in the Himalayan 
mouiittirn region. During the first tliree weeks of the month 
weather is usually fine and clear in Northern and Central India, 
and temporatiiro decreases rather rapidly (especially the night 
temperature in Ui)por India). The barometer usually oscillates 
somewhat rapidly through small amounts, the period of a complete 
rise and fall varying from two to five days. I’he periods of falling 
barometer are usually associated with a tendency to the formation 
of cloud, and of rising barometer with its dissipation. During the 
last week or ten days of the month there is, on the other hand, a 
marked tendency to disturbed weather in Upper India indicated by 
barometric movements on a larger scale and the formation of cloud ; 
when this occurs a depression appears or forms in Upper India, and 
extends its influence eastwards and gives more or less rain. This 
weather forms tho so-called ‘‘Christmas rains” of Upper India. 
When they occur, they are due to and accompany a feeble cyclonic 
depression or storm, and are usually followed hy a succession of 
similar storms during the months of January and February. Those 
cold-weather storms are of great economic importance, and form the 
most important feature of the weather of ihe last fortnight of 
December and the months of January and February. Their for- 
mation is by no means thoroughly understood as yet, but they 

2 u 
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appear to originate in the upper return current of the north-east 
monsoon circulation, and generally drift from west to east or in an 
opposite direction to the cyclonic storms of the rains. As they 
originate in the upper atmosphere and their action is chiefly con- 
fined to the upper strata, (although they modify to some extent 
the air movement near the Earth’s surface,) it is much more diffi- 
cult to forecast their occurrence, line of march, and general character, 
than it is to forecast the storms of the rains. 

The preceding remarks give the normal weather conditions and 
features of the month in the Indian area. In the adjacent seas the 
south-west humid winds retreat down to the Equator (and are 
probably finally absorbed in the Doldrums) and are replaced by 
north-east winds, so that before the end of the month, north-east 
monsoon winds usually prevail over the whole of the Arabian Sea 
and Bay of Bengal . — {Meteorological Report). 


A NEW USE FOR India-rubber. — India-rubber is being tried for 
paving streets in several German towns. The first pavement of 
the kind.was laid by Basse of Linde on the Goethe Bridge in 
Hanover in 1887. The material is claimed to combine the elasti- 
city of rubber“with the resistance of stone and to be perfectly 
noiseless, unaffected by heat or cold, and less slippery than asphalte. 
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THE PllODCJOTION OF SEED IN ITS RELATION TO 
GROWTH AND TO THE RESERVE MATERIALS 
IN TREES. 

( 7't\iiislated), 

Evurty one knows that the? substances assimilated by a plant arc 
not all nsed ii[> in ilu? sdino season in which they aro formed, but 
that a portion is stored up in special tissues for use during the 
following season. Theodor Hartig, who was the first to observe 
this fact, dosignat(;d sucli substances under the general name of 
reserve materials. In the case of annuals these reserve materials 
are stored up in the seed alone ; in the case of perennials there 
are other store-houses for them besides the seed, as for instance 
the tubers and bulbs of herbaceous plants. In trees it is chiefly 
in the medullary rays and in the wood parenchyma that we find 
the reserve materials. 

Amongst these substances the non-nitrogonous portion is most 
easy to recognize, since it occurs starch grains, whereas the 
nitrogenous portions seldom present themselves under any dis- 
tinguishable form, and their varying quantity can best bo deter- 
mined by determining the varying proportion of nitrogen in the 
wood. 

Theodor Hartig sought to prove, by means of numerous exper- 
iments in pruning, the influence of the reserve food on the for- 
mation of the annual concentric'^ zone of wood. He came to the 
conclusion that the whole of this reserve store, in trees as well as 
in annuals, becomes dissolved in summer and is all expended in 
the development of leaves and .shoots, and in the nutrition of the 
cambium zone. Such is still the accepted opinion at the present 
day. According to it the reserve materials aro nearly all dissolved 
and used up in spring to be freshly re-constituted at the close of 

2 F 
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summer. One and the same tissue would thus perform different 
rdles at different seasons ; from having been conducting tissue in 
spring, it would become storing tissue at the close of the season of 
vegetation. Whence the general belief that wood cut during the 
season of rest, in consequence of its containing its full quantum 
of reserve matter, is richer in nitrogenous substances, in potash, 
phosphoric acid, &c., and is heavier and less durable than wood 
cut during the season of vegetation. 

In my treatise on the wood of Beech,* I have already combatted 
these erroneous ideas. In that hook I have shown that in beech 
trees aged respectively 50, 100 and 150 years, and one set of which 
I had felled at intervals of a month, the starch stored up in the 
medullary rays and w’oody parenchyma of the last-formed but two 
40-50 concentric rings remained unaffected from month to month. 
It was only the two newest rings that gave u[) a large proportion 
of their starch during part of summer towards the formation and 
development of now celK ; and indeed, if is in these two last-formed 
rings that this reserve starch is most abundant, the quantity dimin- 
ishing in inverse pr(*portion to the age of the rings. The starch 
used up in spring is replaced by new starch in October, when the 
season of vegetation is drawing to a close. Here then we have the 
indisputable fact that only a small quantity of reserve matter is 
required for the formation of the new shoots of the year, the 
leaves of w-hicli are soon able to a-siinilate for themselves ! 

The erroneous prevailing belief regarding the eomplete dissolu- 
tion every year of the reserve materials stored up at the end of the 
preceding season of vegetation is no doubt due to the fact that 
Theodor Hartig confounded with the normal process of vegetation 
the effect produced on the quantity of the reserve matter by the 
complete removal of foliage and young twigs, by girdling, &c. I 
had beech trees, aged respectively 50, 100 and 150 years, deprived 
of all their branches early in spring before any leaves had time to 
come out, so that not a single leaf was produced during the follow- 
ing summer. On the trees being felled at the close of the same 
season of vegetation, it was found that nearly all the reserve 
starch had disappeared, while the quantity of nitrogenous sub- 
stances remained totally unaffected. The starch had actually been 
used up in forming the walls of the cells composing the new 
concentric ring of wood, which in the 50-year old trees attained 
one-twentieth of the thickness of the normal ring, and in the trees 
of 100 and 150 years, one-fifth of the same thickness. It is easy 


Dai Holz der Ruthhuohe, Berlin, Jul. Springer, PublUher, 1888. 
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to understand why the quantity of nitrogenous matter suffered no 
diminution. We know that such substances, absolutely necessary 
though they arc for the formation of new cells, do not constitute 
any portion of the cell-wall, and leave cho cavity of the cell as 
soon as it is full-grown, in order to form new cells. 

The figures given in the preceding paragrnph show' that under 
the most favour Jolc circumstances the total quantity of reserve 
starchy matters in a beech tree from 100 to 150 years old is only 
just sufficient to form one-fifth of an annual ring of the usual 
width, iiow can it then ho said, that wood cut in winter is heavier 
than wood cut in summer, especially when we remember that 
under normal conditions the starch >t,orcd up in all but the two 
last-formed concentric rings is not drawn upon at all in sum- 
mer. 

H«)vv the reserve starch, in a tree deprived of all its branches, 
disappears in older, after transformation into glucose, to nourish 
the cambium / >tie, can, it appears to me, he explained only in 
the followiiig inaniier : — 

Wb n, uud'.’' normal conditions, the cambium cells multiply with 
the help ol' f.»rmative Hubstances brought to them by way of the 
sieve tubes of I lie liber, the cambium draws to itself and dissolves 
only the reseive matter in clos(‘ proxinni to it. Hut, w’hcn those 
formative suli^tance-? fail, if, in a word, the cainbium fiiivK iiself 
starved, then its action extend'- much beyond the immediately 
contiguous concentric rings, and it draw<i upon the entire reserve 
food stored up inside the trunk. How it does so still remains to 
be investigated. It may be that ferments are produced in it 
which, penetrating into the tLsues containing the reserve food, 
dissolves the starch there. 

I have already on a previous c^casion* put forward the idea that 
only a small pro[)ortion of the reserve matter in trees goes towards 
forming the new shoots and the concentric ring of the year, and 
that its principal destination is to furnisli the accumulated store of 
food, without w'hich fructification is impossible. As soon as this 
accumulation attains a certain limit, the tree gets rid of it by means 
of a year of seed. Having thus exhausted itself, the tree must 
have rest for a longer or shorter period, according to the species, in 
order to reconstitute the quantity of reserve food necessary for the 
next seeding. If in any year a late frost destroys a crop of flowers, 
we may generally expect the following year to be one of seed, since 
the reserve store of food is still there intact. The more favourable 


* Bee my work above cited. 
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the soil and climate are for the production of reserve food, the 
shorter will bo the intervals at which seed years will recur for any 
given species.* It is a matter of observation that a warm sum- 
mer is generally followed by a year of seed ; this is probably due 
to the production of an abundance of reserve food during such a 
summer. If my explanation of the role played by the accumulated 
reserve food in trees is correct, then the host of seeds in process of 
formation must exercise on the substances composing this reserve 
the same solvent action as the cambium deprived of its regular 
food. 

The-year 1888 was, in the neighbourhood of Munich, as over a 
great part of Germany, a wet and cold one, and hence not at all 
propitious to vegetation ; but it was one in which the beech seeded 
profusely. Here was then a capital opportunity of testing the 
truth of my conclusions formulated above. As the temporfature 
during the year had been abnormally low, it was necessary, first of 
all, to determine what its effects had been on the rate of growth 
and on the accumulation of the reserve food in the trees, so that 
we might not erroneously a^^cribo the seeding to the effects of an 
unfavourable temperature. With this view, I gouged out little 
cylinders of wood with Tressler’s borer from eight trees standing 


* We are now able to understand why most of the trees of our plains forests, 
iilthouj'h like trees everywhere else, they seed most profusely at intervals of sevor- 
al years, nevertheless produce a more or less abundant crop of seed nearly every 
year, whereas in the temperate and alpine climate of the Himalayas a great many 
species, if we except a few stems here and there, do not seed at all in intermediate 
years. After liobort Hartig’s researches it is certain that the intermediate 
seeding does not exhaust all the reserve materials, otherwise there would be no ■ 
abnormally profuse seed years at all. This profuse seeding follows a more or less 
strict periodicity sj)ecial to each species and to the locality in which it is grow- 
ing. The case of all our species of bamboos bears out completely the learned 
Doctor's theory : the accumulated reserve materials of years are used up in 1-2 
years in the formation of seed and the clumps die completely exhausted. The 
death of young fruit trees allowed to bear too early is another case in point : as 
such small plants contain only a very small quantity of accumulated reserve 
materials, the whole of this, together with the food elaborated during the season, 
is used up, and thus no reserve is left for the next season’s growth. The Doc- 
tor’s theory also explains the gieat precocity of our Indian trees as compared 
with European species : in our forcing climate the necessary reserve of stored 
food is accumulated in a very much shorter time and by a smaller amount of foli- 
age. Hence the complete or almost complete advance growth we get long before 
our timber trees have atbiined exploitable dimensions, enabling us in nearly every 
case to dispense altogether with seed fellings {Coupes d'ensemencement)t and 
giving our thinnings the character of after-fellings ( Coupes sevondarics)* — [Ed.] 
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in a crop 50 years old, and 1 found that tho width of the last- 
formed concentric ring was on an average only 8(l-100ths of the 
width of the two next youngest ones. In another crop 100 years 
old, composed of mixed spruce and betich, some of the beech had 
seeded, while the rest had not seeded at all. 8ix trees from 
amongst these latter were bored into, with tho result that tho width 
of tho last-formeil ring in them was found to bo 82-lOOths of the 
width of the two next youngest ones. Tho small cylinders of 
wood taken out with tho borer wore further examined, and showed 
that the quantity of stare; h they contaia(^d was absolutely normal, 
and that in the young rings of sap-wood there was as much starch 
as the component colls could hold. It was thus clearly proved 
that the cold wet summer had had no influence on the quantity of 
the reserve materials, but that its effect had been to reduce the 
thickness of the concentric ring produced to 84-100th3 of tho 
normal thickne.^s. 

Having :l^su^cd myself of those two facts, without which I 
miglii !kiv(* l'ee!i misled into error, I next sot myself to find out, 
in a precise manner, what influence seeding had had on tho rate 
of growth au<l on the (quantity of stored reserve food. With this 
object I gouged out, at 4 feet 8’ inches above the ground, little 
cylinders of wood from Suvon 8c(^d-bearhig beech trees 150 years 
old, and I found that the width oi' the last-formed concentric ring 
was only 85-1 OOths of the mean width of the two next youngest 
rings. In the case of five seed-bearing beech belonging to tho 
100-yoar old mixed crop, the corresponding fraction was found to 
bo 47-lOOths. Taking tho mean of these two fractions, we see that 
the width of the concentric ring of 1887 in beech that had seeded, 
was to that of beech that had not seeded, as 41 I 84. Tho obvious 
conclusion is, that the })rocoss of seeding had had the effect of 
reducing tho width of tho annual ring of wood by 50 per cent. 

Next I felled two beech trees that had seeded, in order to ascer- 
tain accurately their rate of growth and tho distribution of tho 
reserve materials in their trunk. In the case of the first tree, 
which had a diameter of 13 inches at 4 feet 3 inches from the 
ground and cubed 33 cubic foot, the diametral incromeut had been 
0*23 inches in 1888 and 1*14 in 1887, the ratio being as 115. In 
tho case of the second tree, which measured 10 inches in diameter 
and contained 60 cubic foot, the increments were respectively 1’12 
and 1*55, the ratio being as 3 I 4. As will be seen from the figures 
below, which give the ratio between the widths of the rings ol 
1888 and 1887 nioasurod at different heights, the former ring be- 
comes very thin in tho upper portions of the trunk. 
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Hispht at which 
thickness was measured. 


Ratio between widths of rings of t8S8 and 1887. 
In Tree Nc. 1 , In Tree No. 2. 


4 feet 3 inches, 0-29 0*38 

18 „ 0 „ 0-38 033 

34 11 „ 0-26 0-43 

51 10 „ 0*21 0-27 

69 11 .. 0 18 0-22 


Thus, while in the lower part of the stem the thickness of th# 
ring of 1888 is one-third of the thickness of the ring of 1887, in 
the upper part the ratio is very much smaller, being reduced to as 
little as one-fifth. 

In October, when the trees were felled, all the leaves of the top 
of the crown had either been shed or become yellow, whereas be- 
low they were still green and fresh. This would lead us to the 
conclusion that the seeds, as they formed and ripened, starved the 
neighbouring leaves and brought about their premature death. 

JEiXaminatioii under the microscope of the starch in the two 
felled trees that had seeded, and in the little cylinders of wood 
removed with Pressler's borer from the other ten trees, brought 
out this very important fact that, as a result of the seeding, the 
quantity of starch w’as reduced to one-half and even one-third of that 
present in the wood iluring the preceding year. The following 
table gives the pro])ortion between the quantity of starch found in 
the ditiVrent concentric ^ing^ of wood of the two felled trees, and 
that found in rings of re.-pectively tlie same age in trees that had 
not seeded, this latter quantity being taken as unity : — 




Tree No. 1. 

Tree No. 2. 

Height at 
which wood | 
was examined. 

j Annual concentric ring of 

Annual concentric ring of 



1888. 

• 

1887. 

188G. 

1868. 

1848. 

1888 

1887. 

1886. 

I8G8. 

1848. 

Ft. 

in. 











4 

8 

1 

i 

z 

1 

3 

3 

3 

1 

1 

1 

n 

1 

3 

T 

tV 

18 

.0 

1 

1 


a 

CT 

3 

3 



1 

T 

i 

tV 

34 

11 

3 

3 

8 

X 

.3 

a 

i 

i 


1 

i 

51 

10 

i 

1 

1 

% 

1 

S 

-J 



3 

T 


69 

11 

5 

Iff 

1 

1 



1 


1 

1 

• •• 


From the above we see that, on the whole, from a half to two- 
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thirds of the starch disappeared as a result of the seeding ; but 
curiously it is the upper portions which chow the largest propor- 
tion of starch still present. As it was in these portions that the 
annual ring developed least, it is difficult to give a satisfactory 
explanation of this latter circumstance. It is possible ‘that the 
development of the annual ring during the months of June, July, 
and August was checked owing to the formation and growth of the 
seeds, and that during September and October fresh reserve ma- 
terial was deposited in the branches of the crown after the seeds 
had become fully formed.* 

The fact that the quantity of reserve starch in a tree is reduced 
by a half or two-thirds in a seed-year and remains unaffected in 
other years, supports my view of the role filled by the reserve 
materials contained in the woody ti‘^suo of trees. Every year food 
is elaborated in excess of the requirements of vegetation, and this 
annual excess goes on accumulating until it is used up and ex- 
hausted all at on»*e in a year of seed. This view is still further 
8treijgthen(‘d h) the results of analyses made by me in order to as- 
certain the (quantity of nitrogen contained in two trees that had 
fieedetl. It will lie seen tliat this quantity, and hence the quantity 
of nitrogenous substances, is strongly influenced by an abundant 
seeding. 

A beech tree 150 years old, which was felled the year before it 
seeded, } ielded the following percentages ; — 


Percentage of Nitrogen in 


Heignt ac 
which speci- 
men nnn lysed 
was taken, 

1 

1 

1 

Wood, aged years, 

The Dark. 

^ 150-120. 

1 120-90. 

f 90-60. 

I 60-30. 

j 30-0. 

Ft. 

in. 







4 

8 

0*672 

0*154 

0*175 

0*114 

0*114 

0*181 

18 

0 

0*672 

0*892 

0-210 

0098 

01 82 

0*165 

84 

11 

? 

0*294 

0-210 

0*172 

0-141 

... 

81 

10 

1 ^ 

0210 

• •• 

... 

• •• 

••• 

«9 

11 

? 

0*168 

• • • 

••• 


... 


* If we may make so bold as to offer a suggestion to the learned Professor, 
may not this greater abunuanco in the upper portions of the trunk be due to the 
reserve material being carried up with the rapid upward current of sap towards 
the points whore they are being used up (the seeds), and continuing to stream 
upwards even after they are no longer required when the seeds have been folljr 
formed P — [Ed.] 
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The beech tree of 150 years of ago, designated No. 1 in the 
table higher np, and felled in the autumn of 1888 after it had 
seeded, gave on analysis the following results : — 


4 3 

0 

0042 

0 

0 

0 

18 0 

? 

0 

0-056 

0 042 

... 

51 10 

7 

0*070 

... 

... 

... 


The corresponding beech tree, designated No. 2, furnished the 
following percentages : — 


4 

3 

0*378 

0 ! 

0 

o-or)*! 1 

0 

34 

11 1 

? 

0-070 j 

0 

0 1 

1 

0 


The method of analysis employed allowed of nothing smaller 
than 0*001 per cent, of nitrogen being detected. The figure 0 
hence merely indicates that the {quantity of nitrogen was le.ss than 
0*001 per cent. 

The comparative poverty in nitrogen of the trees that had seed- 
ed is so marked at all heights, and whether we consider the wood 
or the bark, that it is inipos.^ible not to ooiue to the conclusion 
that we see here a direct relation between cause and effect. 

It has been asserted tliat tw*o seed years of beech can immedi- 
ately follow one another. 1 doubt thi>, for such an event seems to 
me almost impossible of occurrence after the results established by 
my researches. This much may, however, be said, that if the 
beech in a forest ha> flowered, but ha> failed to form fruit owing 
to late frosts, it may flower again very profusely the following 
year, as the trees would then contain an ample store of reserve 
materials. — (Du. Ruijeut Hautig, in Alhjemeine Forst- and Jagd- 
zdtung for April, 1888). 


A DEPARTME1<TAL INJUSTICE. 

The slowness, we may more appropriately say stagnation, of pro- 
motion in the Forest Department throughout India is notorious. 
Oflficers of 18, 19, and even 20 years’ .«iervice, whose zeal and good 
work have been year after year publicly recognised by Govern- 
ment, are still vegetating as Deputy Conservators of the 3rd and 
2nd grades. In such circumstances the least that our rulers can 
do is to keep all promotion running in the Department itself ; but 
the Bombay Government has just perpetrated an injustice for 
which it can plead no extenuating circumstance. Colonel MacRae, 
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Conservator of Forests in Sind, having taken privilege leave, Lord 
Reay’s Government have thought it proper to pass over all the 
officers of the Department and appoint a junior Civilian, a mere 
Second Assistant Collector, to the vacant post. It is not as if the' 
Bombay Forest Department list contained no one fit to carry on 
the duties of Conservator. Not to mention half a dozen other 
names, we have Mr. Desai, a De))uty Conservator of the 1st grade 
of nearly 20 years' standing, the greater part of whose long service 
has been spent in Sind, and Mr. \V roughton, a Deputy Conserv- 
ator of the 2nd grade of nearly years’ standing, who is acknow- 
ledged to be one of the best Forest Officers botli iii'^ide and outside 
his Presidency. 

The Bombay Government has most disingenuously attempted to 
justify its action by appealing to Rule 1 of Section V. of the Pay 
and Acting Allowance C(»<Je, which discourages, in the interests 
of economy, the transfer of officers over long distances to fill tem- 
porary vacancie^. Bui we fail to see how any right or fair-minded 
person can admit the applicability of this rule in the present case. 
The Doctor in charge of the Residency at Katmandoo goes away 
on privilege l(‘ave. A globe-trotter, perfectly innocent of the art 
of healing, but willing to undertake- anything, from holding tem- 
perance meetings to administering a Province, happens to find 
himself in the neighbourhood of the Residency. He is forthwith 
appointed Surgeon to the Residency, on the ground that Rule 1 
of Section V. of the Pay and Acting Allowance Code forbids the 
transfer of a Medical Officer from some distant district of British 
territory. 

Feeling that the argument based on a misreading of the Pay 
and Acting Allowance Code was a very unsatisfactory one. Lord 
Roay’s Government have clutched at another straw. They have 
actually declared that the management of the Sind forests “ makes 
little or no demand upon scientific forestry.” We should like to 
know what that other forestry is, which, being a thing sui generis, 
is something quite distinct from scientific forestr}’. Even the 
timber trader’s business requires special experience, which the 
most profound knowledge of the Indian Law Codes and Land 
Revenue Systems will not help a man to acquire by inspiration 
within the period between the appearance of a gazette notifica- 
tion and the assumption of his new duties. Granted, for the 
sake of argument, that the Conservator of Forests in Sind is the 
■victim of a misnomer, and that he should be correctly styled 
Chief Timber Trader to the Bombay Government in Sind, this 
does not prove that the administration of justice and the collection 
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of land revenue has been sufficient preparation for carrying on 
efficiently the duties of such a post. Mr. Steele is, no doubt, a 
most excellent Magistrate and Revenue Collector, otherwise his 
Government would not have singled him out for such special pro- 
motion as they have given him ; but he himself, we are sure, feels 
more than any one else the falseness of his position. 

We have shown that, under the most favourable assumptions, the 
action of the Bombay Government is entirely without justification. 
But it is not only unjustifiable, it is also in direct contravention of 
the standing rules for the recruitment of the controlling staff of 
the Forest Department. These rules expressly lay down that 
appointments in the controlling staff shall be given only to spe- 
cially trained men sent out by the Secretary of State, or to men 
already in the Department, who diave deserved promotion by meri- 
torious work. To admit any other class of recruit is an infringe- 
ment of standing rules, which can only be permitted by the Secre- 
tary of State. In the present case, the Secretary of State’s sanc- 
tion has not been asked for. The Government of Bombay has 
shown itself so high-handed in the matter, so entirely above all 
rules laid down even for the guidance of a Government, that the 
only remedy against the recurrence of another injustice of this 
nature is to draw the attention of the Secretary of State to the 
present grievance, and to w'arn all intending candidates for the 
Forestry Class at Cooper's Hill that, if successful in their examin- 
ations, they are likely, towards the end of a long and arduous 
career, to find themselves superseded by a youthful Civilian, whose 
only qualification to become the head of their Department is that 
he is a C/ivilian. 

W e have, for the sake of argument, assumed that no professional 
knowledge is required to administer the Sind Forest Department. 
But, if the truth is to be told, there never was a province in which 
high professional attainments were more urgently required than in 
the province of Sind. Readers of the Annual Progress Reports 
cannot but be struck by the almost total absence of professional 
work shown in the account of each year’s Forest Administration 
in Sind. We have too much in it of the cutting down of the 
forests and the carriage of fuel in river steamers belonging to the 
Department. What we urgently want now is, a thorough scien- 
tific exploration of the forest resources of the province and well- 
devised schemes for the systematic utilization of these resources, 
so that while being fully utilized, they may, at the same time, be 
maintained unabated, and, if possible, even extended and improved. 
To carry out this work requires something more than a mere 
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Timber Agency, to which the Government desire to reduce the 
Forest Administration ; it requires highly trained foresters, or, 
in the words of the Bombay Government, “Scientific Forestry’* 
of a very high order. That Government was ill-advised when it 
permitted the. province to get rid of the several trained officers it 
possessed a few years ago. As the result of following such advice, 
it now finds itself obliged to confess that it has no Forest OflScer 
in Sind, besides the substantive Conservator, who is fit to adminis- 
ter the forest affairs of the Province. 


THE TEACHING OF SYSTEMATIC BOTANY AT THE 
FOBEST SCHOOL. 

In your issue for May, page 179, near the end of the page, you say : 
“As a rule, a Forest Subordinate should pass the whole of bis 
service in a siugle forest region, the forest flora of which the most 
stupid man must learn In a very short time, if his official superiors, 
as we must assume, are up to their work.” Now please explain 
this. 

There are no Subordinates in the Forest service, each and all of 
its members are subordinate to higher authority ; but from the 
context I take it you allude to the Executive Forest Staff, in other 
words, to Forest Rangers. Now these men undergo a training at 
the Dehra School ; it is, therefore, assumed that you refer as official 
superiors to the School Officers, who it is hoped are up to their 
work, though were I to accept your views I should not assume, 
from the fiict that some stupid Foresters have not learned their 
forest flora in a very short time, that such was the case. 

Should you, however, refer to Officers in charge of Forest Divi- 
sions, and are under the impression that it is a part of their duty to 
drill flora into the heads of Rangers, stupid or otherwise, who 
have not so profited by their terms at the School, then mostly 
assured you have reckoned without your host. 

Gakqaji. 

Edxtob's Reply. — We are sorry to see that our entirely innocent re- 
mark has raised the ire of our Correspondent. We have always thought 
that every one in the Department knew the meaning of the term “ Forest 
Subordinate." “ Oangaji," however, ultimately reads the context rightly 
in supposing that the passage quoted by him refers to Rangers. Besides 
misunderstanding a very simple sentence, “ Gangaji " has gaily soared 
above all the rules of logic. Here is a specimen of his syllogism — 



218 TI&AOHXVO OF BYSTBMATIC BOTANY AT THE FOB BBT BCHOOL. 


Candidates for Rangerships receive their profeBsional inBtruction at 
the Forest School. 

Such candidates are under the orders of the Forest School authorities. 
Ergoy Forest Rangers are subordinate to the School authorities ! 

"What we meant was simply this : — The students who come to the 
Forest School as candidates for Rangerships do not, as a body, bring with 
them that amount of mental discipline, without which it is useless for them 
to attempt to study the classiflcation of plants. Hence time spent in 
this study is for them time wasted. But their ignorance of Systematic 
Botany is no loss to the Department, since, as a rule, a Forest Rangeris 
service should be spent in a single botanical region (such a region may 
include the area of several Forest Divisions). On first appointment to 
a new region (this would generally mean on first appointment after leav- 
ing the Forest School), the Ranger must do his best to learn as quickly 
AS possible the names of the trees and shrubs, and of some of the most 
characteristic herbaceous species growing in that region ; and in this study 
he must be helped by the Officer or Officers under whose orders he is 
placed, and who, we have a right to assume, are acquainted with so much 
of the flora of their forest charge. We had no idea that our meaning 
would have been misunderstood, and that it would have been necessary 
to explain it all over again. 

Whether the Officer under whom the Ranger is serving should help 
him in learning the principal portion of the flora of his forests is a ques- 
tion that, we should have thought, admitted of only one answer, and 
that an affirmative one. All Forest Officers appointed by the Secretary 
of State have to promise in their covenants that they will, to the best of 
their^bility, instruct their subordinates in the work of their Department ; 
and we are sure that all other Forest Officers, •pace “ Gangaji,” consider 
the same obligation as a part of the unwritten code which they have to 
follow. 

To judge from the latter half of his letter, “ Gnngaji** seems to think 
that the study of the flora of the whole Empire, nearly every province of 
which is represented at the Forest School, is so simple a matter, that the 
instructors there should be able to drill a knowledge of this vast assem- 
blage of plants into the heads of their students, ** stupid or otherwise," 
in the short period of 21 months which these men ]^a8B at the School ! 
We devoutly wish it were so. We should then we able to count our 
botanists not on the fingers of one hand, but by hundreds of thousands. 
Leaving Gangaji " to show us how to make the study of our vast Indian 
flora so simple a business, we will suggest the general introduction 
throughout India of a measure which will facilitate very considerably the 
work of foresters of all grades and classes. 

In each Divisional office there should be a correctly-named and com- 
plete collection of dried plant specimens illustrating the Jwt%i flora of 



FORESTRY IN BUNGART. 


219 


the Dirision, and there should be a catalogue of this collection, giving the 
systematic and local names of the plants, and data regarding their distri- 
bution within the Division, and their habits, requirements, tiniec^ flower-* 
ing and fruiting, <&c., &c, A copy of this catalogue should be in the hands 
of every forest official capable of reading it. Officers in charge of sub- 
divisions and ranges should be encouraged to form a similar collection 
for their respective charges, and should be given every opportunity of 
coming to head-quarters to study the collection there. In most cases 
it would, however, snffiee for such officers, when they come across some 
species which they do not know or cannot determine, to send properly 
selected specimens to the Divisional office for identification. 


FORESTRY IN HUNGARY. 

(Continued from page 194). 

B R^^ZTERCZEBANYA . 

On arrival at Beszterozobanya, we were at once conducted to the 
river Garam, to see the permanent boom, constructed for the 
purpose of catching the loose firewood floated down to the depot. 
The boom, which is about a mile and a quarter long, consists of 
masonry pillars, with a wooden graiing between them. This is 
formed by two fixed horizontal beams, one above water, and the other 
near the bottom of the stream, with stout movable stakes between 
them. The latter are placed at intervals of about 9 inches apart, 
and are passed through holes in the upper beam, merely resting 
against the lower one, and being kept in position by the weight of 
the.water and wood pressing against them; they are given a slight 
slope up-stream by the projection in that direction of the lower of 
the two horizontal beams, A similar arrangement, which is some- 
times adopted in other places, especially where the occurrence of 
dangerous floods at certain seasons of the year renders it difficult to 
maintain permanent works, is to erect, instead of the masonry 
pillars, heavy timber tripods, against one side of which the grating 
is fixed. The entire structure can then be removed at pleasure. 
In the present cahe, advantage lias been taken of a convenient 
reach of the river, at the lower end of which are canals leading to 
two depots; while at the upper end is the sluice gate, used for 
the passage of the rafts. The boom crosses the stream between the 
canals and the sluice gate; but owing to its comparatively great 
length, its direction is not far from being parallel to the line of 
the current. Great quantities of fuel come down, sometimes as 
much as 500,000 cubic feet being collected at one time. This 
accounts for the great length of the boom, which is necessary both 
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to enable the rafting channel above it to be kept open, and also 
to provide sufficient escape for the water, and thus to prevent its 
being dammed back by the wood, which lies in a dense mass 
extending down to the very bottom of the river. The log-rafts, 
each of which consists of about 650 cubic feet of timber, are here 
secured with cross pieces both fore and aft. The bed of the river 
is no longer rocky, and there is no necessity to give the heavy 
ends “ play.’* The rafts are floated two or three together, attached 
with ropes one behind the other, and are thus taken down to the 
Danube, and thence to Buda-Pesth and Orsova. Before the heavy 
customs duties were instituted on the frontiers of Germany, most 
of the large timber from this district used to be despatched by rail 
for sale in that country. 

Whilst we were at the boom, very little firewood was there ; 
and some men upon a raft were engaged in fishing up sunken pieces 
from the bottom of the stream. Their method of anchoring them- 
selves, by means of a pole pushed through a hole in their raft and 
jammed by the force of the current, was very simple and ingenious. 
We visited the depot, in which there was an amnzingly large 
quantity of firewood, mo-^t of which is there converted into char- 
coal for use in the smelting furnaces. 

On the morning of the 13th, we left by train for Brezova, and 
thence drove to Ilonicz, to the house of the officer in charge of the 
Forest Division, M. Papp. After a short halt, we went on a distance 
of 14 miles, to see the reservoir named Kemeny GAbor. We stopped 
on the way to look at a small wet slide used for the floating of 
firewood ; it was composed, in cross section, of three pieces, the 
bottom one being slightly hollowed out. The spikes used for fasten- 
ing the timbers together, so as to form the trough, were cut from the 
dead lower branches of spruce trees, sawn off close to the trunk. 
They answer the purpose perfectly, being almost as hard as iron. 
Here there is a very fine forest of spruce, silver fir, and Scots 
pine, the growth being rapid, and the damage resulting from storms 
very slight. 

Some open ground, which has become denuded through excessive 
grazing (a very rare occurrence in these hills), has been closed 
with the most satisfactory result ; and the contrast between the 
protected and unprotected portions of the valley was very striking. 
The torrents which had begun to form have been treated on the 
system adopted for such works in France. Further on, we visited 
a nursery of spruce, larch, Scots pine, and black Austrian pine 
(P. austriaca), and saw a number of dry fuel-slides roughly put 
together, their characteristic feature being that they are of au 



POfiBBTRY IK HUKOABT. 


221 


inexpensive nature and easy to construct, so that they can be 
readily made wherever they are required for temporary use. The 
dam of the reservoir at the head of the valley, which contains 
lOi million cubic feet of water, was formerly built of wood and 
stone, on a masonry foundation, at a cost of £3,600. But such 
works do not last more than about fifteen years ; and recently, when 
the dam had to be renewed, it was made entirely of masonry, on 
the old foundation, at an expenditure of about £5,600. It may 
be said, then, that the cost of the new work was about double that 
of the old one ; but in view of its far more lasting nature, there 
can be no doubt that the more costly system is the cheaper in the 
end. Passing beyond the reservoir, we examined the mouth of a 
wet slide, which is about 13 miles long, 2 feet 6 inches to 3 feet 
wide at top, 20 inches wide at bottom, and 2 feet deep. It is 
used for floating logs, and is formed of nine stems held together 
by wooden stakes and Three of these form the bottom, and 

there are three at each side, their inner surfaces, as well as those 
in contact, being smoothed and fitted so as to render the slide 
fairly water-tight ; but a fresh supply of wa+er is lot in at various 
points. From 10 to 15 inches of water run in the trough, along 
the bottom of which the logs slide, aided by the current. In the 
afternoon we returned to Ronicz. 

Next morning, the 14th, we inspected the boom or grating used 
for the collection of firewood at the entrance to the depot. The 
water above it was full of billets of wood, a few of which were let 
through at a time, and passed down the small depot canal. On 
their way, these were cleverly fished out by workmen armed with 
iron hooks mounted on long handles, with which they jerked them 
on to the bank. Any which escaped were caught by a second 
grating further on. 

We subsequently visited the large iron-works, the principal 
manufactures turned out of w^hich are rod-iron and gas-pipes. 
Many of the furnaces are heated with gas made from coal or wood. 
We were shown a magnificent engine of 1000 horse-power, which 
was put in motion, stopped, and reversed in an incredibly short 
space of time ; and also a steam-hammer of 300 tons, the workman 
in charge of which exhibited his complete control over it in a va- 
riety of interesting ways. 

Conclusion. 

Our pleasant tour in the Carpathian forests being now at an 
end, we returned to Buda-Pesth on the evening of the 14th July. 
That we were enabled to see so many interesting things in such a 
short time was due entirely to the excellent arrangements made for 
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US by the Forest Officers, by whom we were everywhere received 
and entertained, and who spared no pains to show us as much as 
possible, and to afford us information regarding their work. Had 
it been otherwise, and without the aid of our friend M. de Lavotta, 
from whom we parted with sincere regret on our return to Buda- 
Pesth, it is certain that we could not have accomplished half of 
what we did ; and our grateful thanks are due to the acting 
Director-General, M. Ronai, M. de Lavotta, and the many Forest 
Offecers whom it was our privilege to meet. But we should imper- 
fectly express our acknowledgments of thb hospitality shown to us 
if we failed to record the graceful part borne in it by the ladies' 
who are perfect hostesses and most accomplished housewives. To 
them we owe it that, in spite of the fatigues which our rapid 
journey necessarily entailed, our brief stay in this interesting 
country was rendered as enjoyable as it was instructive from the 
professional point of view. 

It would be out of place here to enter on a description of 
domestic life among the Hungarian upper classes, into which we 
were so fortunate as to gain an insight. But it is difficult to avoid 
some allusion to the peasantry of the various races, Magyars, lius- 
siaus, Slavs, Wallachians, Galicians, Jews, and gipsies (Czigdn), 
we met with. A practised eye readily detects the differences 
between them ; but even the ordinary traveller soon learns to recog- 
nise the Russian in Lis red cloth trowsers and embroidered jacket 
his unmarried sister or daughter wearing a wreath of artificial 
flowers ; also the Galician, with his dark woollen Polish jacket, 
much embroidered and adorned with orange-coloured tassels. But 
the people with whom we came most in contact were the Walla- 
chians, who, in the districts we visited, do the greater part of the 
work in the forests, especially that connected with the rafting and 
floating of timber. They are a wild-looking people, dressed, as a 
rule, in dirty w'hite clothes, with wide trowsers and coat sleeves 
over which they wear a woollen jacket, so rough that it has the 
appearance of sheep skin ; also a very broad and stiff leathern 
girdle, reaching from tlie hips more than halfway to the arms, and 
drawn together in front with four stout buckles. Their faces’ and 
the other exposed parts of their bodies, are much sunburnt, their 
feet being bare or encased in cloth or leather sandals ; and their long 
hair hangs unkempt about their shoulders. They present, at first 
sight, a striking resemblance to the wild tribesmen of the North- 
Western Indian frontier, and might easily be mistaken for them, 
if it were not for the straw hats worn by the men, and the skirts 
of the women. During the last few years there has been a formid- 
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able immigration of Jews into Hungary, principally from Poland 
and the north ; and their treatment forms, at the present time, a 
serious political question. They are by no means popular in the 
country of their. adoption, where we saw quite enough of their for- • 
bidding countenances. 

The Magyar peasants adopt different dresses in various parts ot 
the country. But, as a rule, the men wear loose white trowsers, 
such as are worn by Afghans ; and in the districts about Beszter- 
czebanya, the women wear a bright-coloured bodice, with short 
skirt, and long leather boots reaching to the knee, their hair hang-j»^ 
ing in a long thick plait down the back. 

The gipsies, when seen camping in their wretched wigwams by 
the roadside, are not attractive objects ; but they are born musicians, 
and the bands of them which frequent the hotels and promenades 
of Buda-Pesth, plaving the wild and beautiful Hungarian airs, 
are among the man)’ attractions which make this one of the most 
delightful cities in Europe. 

A visit to the Hungarian State forests is particularly instructive 
to the Indian forester, because the conditions in them resemble, in 
»o many respects, those under which he has to work. There is 
probably no country in Europe wncre the export of timber by 
rough-and-ready nieau^ can be so well studied as it can now be in 
Hungary ; and if time could be found for it, a tour in the Car- 
pathians, during the months of April and May, might be most 
advantageouslv added to the course of instruction now given to 
candidates for the Indian Forest service. 


CHAPTER III. 

A TOUR IN THE BAN AT. 

General Description. 

The Domain of the Bdndt is situated in the south-eastern corner 
of Hungary, between latitudes 44® 41' and 45® 31'. Its eastern 
limit follows the crest of a chain of mountains, rising to a 
niaximum height of 4,775 feet, and forming part of the eastern 
Carpathian range. Spurs, alternating with valleys, run westward 
from the high ridge, and fall with a gentle slope to the great 
Hungarian plain, which lies at an elevation of from 300 to 500 
feet above the level of the sea ; the altitude of Bazias, on the 
Danube, being not more than 180 feet. Within this territory, 
an area of 834 square miles (of which 357 square miles, or nearly 
43 per cent, are forests, and the remainder fields, meadows, 
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vineyards, and pastures) was conceded to a Company in 1855, 
together with its coal, iron, copper, and other mines, as well as the 
factories for working them which had already been established by 
the State. The Company also obtained the line of railway from 
Vienna to Buda-Posth, and thenco to Bazids, with the branch line 
to Kosicza and Anina, making a total length of 723 miles; and the 
coal mines at Kladno in Bohemia. It at the same time purchased, 
from the Vienna-Raab Company, 28 miles of railway running from 
Vienna to Raab, and the locomotive shops at Vienna, belonging to 
that Company. 

The Domain obtained by the “ Austrian State Railway Com- 
pany” has a population of 124,748, or 150 per square mile, con- 
sisting principally of Roumanians, but partly also of Bulgarians, 
who occupy Krassova and several villages in the neighbourhood 
of Oravicza, and are excellent farmers; but there are also Servians, 
Slavs, who are principally miners, Hungarians, Germans, Bohe- 
mians, Jews, and Czigan or Gipsies. 

A portion of the cultivated land of the Domain belongs to the 
peasants ; but the forests are the exclusive property of the Com- 
pany, which also owns the pastures in all communes in which there 
are mines or factories, the inhabitants having the right to use them 
on payment of a fixed tax per head of cattle. But in the other com- 
munes the i)astures belong to the landed proprietors collectively, 
and the (Company merely takes its share as one of them. It pos- 
sesses, however, seignorial rights over the whole Domain, which 
entitle it to the fishing and shooting, and to levy dues on the sale 
uf alcoholic beverages, as well as on mills and markets. The three 
latter rights arc let for about £7,600 a year. The right to shoot 
and fish within the forests is retained by the Company in the hands 
of its forest staff ; but elsewhere it is farmed out on leases. In 
return for these rights, the Company maintains 21 churches, and 
nominates and pay& 38 priests and 43 school-masters, at a cost of 
about £5,440 a year. The dominant religion is that of the Eastern 
Greek (Umrch ; but there are a considerable number of Roman 
Catholics, and a few^ rrotestants, chiefly members of the United 
Greek Church, and Jews. 

The central offices of the Company are at Vienna. But at Ora- 
viczain the Bdnat there is an Inspector of Works, who is charged 
with the construction and maintenance of communications within 
the Domain, including 44 miles of broad gauge, 57 miles of nar- 
row gauge, and 38 miles of subterranean railway, used for working 
the mines ; also G2 miles of main roads, the property of the 
(Jompany, 93 miles of communal roads maintained out of funds 
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supplied by the communes, and numerous export roads in the 
forests. There is also at Oravicza an office, in which topographi- 
cal and geological maps, and plans of the mines, are prepared, and 
rights and concessions recorded ; and an Inspector who controls ^ 
the forests, cultivation and pasture, over the whole of the Com- 
pany’s property. For the latter purpose, the Domain is divided into 
six districts, viz, : — Resicza, Steirdorf, Oravicza, Dognaczka, Bog- 
s4n, and Muldova; and over each of these is placed a Superin- 
tendent with a For(‘st Officer under his orders. 

Since the Company obtained the concession in 1855, it has con- 
structed 500 miles of new railway lines, and organized a navigation 
service on the lower Danube, to connect Servia, llouinania, and 
Bulgaria with its own railway at Bazias. By this means, and by the 
enlargement and improvement of its factories, it has quadrupled 
the out-turn of produce ; and can now dispose of it, not only in 
Austria and Hungary, but also in tlie neighbouring countries of 
Eastern Europe. 

The Banat is situated on a geological basin formed principally by 
thick beds of th(3 secondary groups, prosonting all important ag's 
except the trias, and lying on gneiss and mica schist. Where the 
secondary strata are traversed by syoiiito, the Jurassic and cretace- 
ous limestone has been (Tystallize<l, and hero are found tlio metals 
which constitute the principal riches of the country ; they comprise* 
magnetic iron, red and brown hematite, copper, lead, iron pyrites 
(from which sulphuric acid is made at Maldova), zinc, bismuth 
silver, and gold. A largo quantity of coal is found in the Carboni- 
ferous and Jurassic groups. Considerable deposits of TertLirv 
formation are also met with in tho basin, principally in the neigh- 
botirhood of Krassova, Tirnova, and Maldova. 

The plains arc covered by a deep layer of black vegetable mould, 
which is well suited to tho cultivation of cereals, and produces 
excellent crops of wheat, oats, and maize. On tho lower hills, 
whore tho soil is chiefly clay, are tho pastures, with forests hero and 
there, and large qu.antitios of plum trees, cultivated, especially 
near Krassova, for the raky ” which is distilled from the fruit. 
The higher hills are as a rule covered with forest. 

Tho plains of the Bdnat are tho hottest part of Hungary, the 
spring and summer being very warm, and marked by protracted 
periods of dry weather. Snow does not lie here during the winter. 
Great cold is experienced in the mountains, whore frosts occur late 
into the spring, but there is much less <lrought than in the plains. 
In the oxcoptionallv dry sea.son of 18bJ, the rainfall at Oravicza 
(680 feet.) was only 15 7 inches, while at Franzdorf (1,770 feet) it 
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was 21*25 inches. The dry and cold winds from the south-east do 
much damage in all parts of the Domain, carrying the fine soil from 
the fields, overturning fruit trees, and making havoc in the forests. 

Factories at Hesicza. 

We left Buda-Posth on the IHth July, 1886, and traversed the 
well-cultivated Hungarian plain down to Temesvar and Vojtek ; 
whence we took the branch line to Bogsdn, and then the narrow 
gauge local railway, following the valley of the Berzava, to Resicza, 
where the largest iron works in Hungary have been established. 

The town stands at an altitude of 817 feet, and has now 
10,000 inhabitants, most of whom are in the service of the Com- 
pany, which has erected 1,200 houses for their accommodation ; 
it has gradually grown up around the liigh furnaces which were 
first lighted in 1771, and have been working without intermission 
down to the present time. But since the factories were originally 
established, they have been very much enlarged by the addition of 
reverbatory and other furnaces ; and since the Company came into 
possession, they have undertaken the manufacture of Bessemer 
steel, rolled steel rails, wheels for railway carriages, steel sleepers, 
boiler plates, girder bridges, and numerou'* other things. In con- 
sequence of this, the high furnace at Bogsan, the iron mines at 
Moravicza, and the coal mines at Doman and Szekul, all of which 
are worked in connection with Resicza, and are connected with it 
by means of 38 miles of narrow gauge railway, have been consider- 
ably developed. The building timber, mine-props, and charcoal 
required for the Resicza factories are furnished from 66,700 acres 
of forest, which cover the hills to the east and south of the town. 

Arriving at mid-day on the 17th, we were conducted by M. 
Fery and M. de Bene, two of the Company’s engineers, to a point 
about three or four miles up the river, whence the logs of building 
timber, brought down from the forest on trucks drawn by horses 
or bullocks, are carried by rail into the town. The wood for 
charcoal is floated down from the forest, a distance of 28 miles, in 
the form of loose billets, and is caught above the town at a weir, the 
river behind which was at the time of our visit crammed with them. 
About a million and a quarter bushels of charcoal are annually 
made at Resicza, nearly a million and a half bushels being turned 
out of the kilns in the forests above Franzdorf. 

The light railway, by which we made our excursion, was con- 
structed in 1872. Before that year, all transport between the 
factories and the mines at Moravicza, Doman, and Sz^kul, as well 
as the furnaces at BogsAn, had to he effected over hilly roads by 
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means of bullock carts, as many as twenty pairs of bullocks being 
sometimes required to move the heavier loads. The gauge of the 
lino is 3 feet 3 inches, and the rails weigh Ilf lbs. per running 
ibot. They are laid on wooden sleepers 2 feet 3 inches apart, and 
measuring 5 feet 5 inches X 5*9 inches x 3*9 inches. About one- 
third of the total length of the line is laid in a series of sharp 
curves of from 160 to 320 feet radius, by which it winds along the 
bottom of the valley up an incline of about 2 in 100. There is one 
tunnel 260 feet in length. 

We returned from our excursion through a park, laid out by the 
Company for the benefit of its workmen, on the occask^ of the 
hundredth anniversary of the opening of the works ; and we then 
paid a visit to the Bessemer Steel Factory. The molten iron, 
brought from the high furnaces, is poured into a huge vessel, pre- 
viously brought to a very high temperature, and through this a 
powerful blast of compressed air is passed. This process carries oif 
the carbon in the form of carbon dioxide, and at the same tiinej 
drives off other impurities. The metal is then poured, by means 
of hydraulic machinery, into moulds lined with a paste of crushed 
quartz ; and the blocks of steel thus forjiied are afterwards heated 
and rolled into rails. The heat iu the factory was terrific ; but 
we were told that the health of the wmrktnen does not suffer 
from it. 

The only fuel used in the high furnaces is charcoal ; and the ore 
is almost entirely magnetic iron of excellent quality. From 140 
to 175 cubic feet of charcoal are required for the manufacture of a 
ton of iron, of which about 15,000 tons are turned out annuall}. 
A further supply of iron is brought from Bogsaii ; but the total 
quantity available for the Bessemer and Martin factories at Resicza 
is insufficient to enable them to be worked at full power. They 
do not make more than from 20,000 to 25,000 tons of steel per 
annum, though they are capable of turning out double that 
quantity. 

In the evening we attended a Soirde^ given in a building provided 
for such entertainments by the Company. The bandsmen were all 
workmen from the factories. 

The Forests of the Domain. 

The total area of the forests in the Domain is 213,905 acres, 
covering two extensive tracts, the most important of which lies 
on tfie mountain crests and slopes in the east and south, while the 
other is situated in the plains and hills around Bogsan. 

On the plains and low hills the oak predominates, the species 
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being Quercus Cerris, Q. conferta, Q. peduncnlata^ and Q, Rohiir ; 
but the trees are mixed with a varying proportion of wild cherry, 
wild plum, maple, hornbeam {Carpinus orientalist) and other 
kinds. The oak grows higher up the southern and western slopes 
than it does on those having a northerly aspect, where it is replaced 
by beech, the principal tree of the Bandt mountains. At inter- 
mediate levels the beech is found mixed with hornbeam, ash, elm, 
lime, and other broad-leaved species ; but at higher elevations, it is 
associated with conifers, the most important among them being 
the silver fir, which occupies considerable areas in localities where 
the greatest cold is experienced, notably about Franzdorf. Hero 
also well-grown spruce is found, and larch has recently been in- 
troduced. On the southern slopes of the mountains, where the soil 
is dry, Scots and Austrian pines have been planted. There are 
176 species of ligneous plants in the Bdndt. 

The forests have all boon survoj’od, and maps have been pre- 
pared and reproduced by photo-zincography in the Company’s 
offices, each Forest Officer and subordinate being in possession of 
a good map of the portion of forest under his charge. A valuation 
survey has also been effected, and the estimate of age-classes gives 
the following result, viz , : — 


Crop. 

Acres. 

From 80 to 100 years old, and over, 

... 75,625 

„ 60 „ 80 years 

... 27,407 

ft do ,, 60 ,, ... ... 

... 26,428 

,, 20 ,, 40 ,, ... ... 

... 30,059 

,, 0 ,, 20 ,, ... ... 

... 54,386 

Total, 

... 213,905 


Working plans have been made for the forests of each of the six 
districts into which the entire forest area has been divided. Near 
Oravicza where the soil is good, the revolution for silver fir is 100 
years, and for beech 80 years ; for the forests of the plains it is 60 
years. But, speaking generally, for the great beech forests be- 
tween Resicza and Maldova, where the, growth is slow, the revo- 
lution is from 80 to 100 years. In the forests around Bogsdn, 
where the soil is rich in vegetable mould, but at the same time dry 
and shallow, the revolution for oak coppice is 60 years. In this 
southern latitude, oak trees 100 years old give healthy and vig- 
orous coppice shoots ; and regeneration by the coppice system is 
consequently very easy, if the operation bo properly carried out. 

Two systems of felling high forest are practised, viz, — clean 
felling^ which is adopted in forests of pure, or nearly pure, beech ; 
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u;^ selection felling, employed in mixed forests worked for large 
tiffier. The first-mentioned system is here preferred to that of 
natural regeneration by seed, on account of the violent storms 
which sweep over this part of Hungary, overturning the standards 
left under the* latter system, and thus not only interfering with its 
success, but also endangering the lives of the men employed in 
working out wood and making charcoal in the forest. The regular 
system demands a larger supply of labour, which is hero very limit- 
ed, and it can therefore rarely bo adopted. The selection method is 
supplemented by planting, when the crop of self-sown seedlings on 
the ground is insufficient ; and in addition to the re-stockir^g of the 
forest after clean felling, a good deal is done in the way of planting 
up blanks and bare hill-sides. 

Between 1855 and 1876, over 240 million cubic feet of wood 
were cut in the forests of the Domain ; and of this quantity nearly 
144 million cubic feot were converted into more than 73 million 
bushels of charcoal for use in the furnaces. In 1881, the forests 
produced over 23^ million cubic feet of wood, of which more than 
10^ million cubic feet were converted into charcoal. 

(7b he continued). 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 

{Continued from page 190). 

Chapter IV. 

On the Measurement or Valuation Survey of Standing Crops. 

1. The Various Methods of Valuation Survey in General. 

The most correct method of obtaining the cubical contents of 
an entire crop would bo to cube each component tree separately, 
and then sum up the results. But such extremely detailed pro- 
cedure is entirely impracticable, except in the case of crops of very 
limited extent. In practice, therefore, it is necessary to devise 
some much more expeditious methods that will yield results accu- 
rate enough for the purposes of the forester. 

Without being guilty of any important error, we may assume 
that in one and the same crop trees of like diameter and height 
do not differ greatly either as respects cubical contents or form- 
factor. Hence, we may divide the component trees of a crop into 
classes based on equality of diameter and height combined, and 
tiud the contents of each class by selecting trees fairly representa- 
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tive of that class (sample or type trees) and measuring these 9 JB|f 
rately. The average contents of the sample trees, multiplieV^ 
the number of trees composing the class, will give very approti- 
inately the true contents of the whole class. 

If all the component trees of a crop were of like height, dia- 
meter and form, the measurement of a single sample stem would 
>uflBce. In reality, however, the trees of a crop are of unequal 
ilevelopment, and must be divided into classes comprising indivi- 
duals of equal diameter and height. Nevertheless, it may some- 
times be possible in a more or less irregular crop to find a tree 
^uch that its contents are equal to the mean contents of all the 
trees comprising the crop. Such a tree we may term an average 
treSj and the method of measurement in which average trees are 
t rnployed may accordingly be termed Valuation by average trees. 
Suppose = the contents of the average tree, = the contents of 
the whole crop, and n = the total number of trees, then — 

c 

a ^ 

It is, however, rare to find a single tree such that its contents are 
equal to the mean contents of all the trees of the crop ; while, on 
the other hand, the establishment of as many classes as there are 
different diameters and heights present in the forest would involve 
enormous expenditure of time and labour. Hence the adoption of 
a middle course is to be recommended. Firstly, more comprehen- 
sive diameter-and-height classes should be established, each class 
comprising trees not precisely of one and the same dimensions, but 
of different heights and diameters, varying between a maximum 
and a minimum that are sufiiciently close together to ensure the 
necessary degree of accuracy ; and, secondly, these diameter-and- 
beight classes being established, the average tree for each class 
should be obtained by calculation. For convenience’ sake we may 
<lesignate this method of measuring crops. Valuation by means of 
diameter-and-heigh t g rada l ions. 

Just as the contents of a crop or of a class may bo taken as tho 
product of the number of stems and the contents of the average 
tree, so we may also express it cither as the sum of the basal areas 
of all the steins (A,) X the average height of the crop (//) x the 
av'eruge form-factor (F) or as A, X the average r/c7if-height (i?r)* 

We have thus three formulae — 

(i) , C,=: c^n ... VuluAtion by means of the average tree. 

(ii) , C,=.A^HF .. „ „ average form-factor. 

(iii) , C, = I ... „ „ average t*tcA/ -height. 
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^or the first formula the sample stem measured must be such 
thil its contents = — . 

n 

In using the second formula the height and form-factor rf the 
sample stems measured must be identical with the average height 
and form-factor of the croj) or height-and-diameter class, a condi- 
tion that is more easily realized than the equality demanded for 
the use of the first formula. 

Of the quantities II and F, the first is obtained at once by 

direct measurement of the diameters of all the stems taken at a 
fixed height above the ground ; while the other two are ideal, and 
must be obtained as accurately as possible by computation from 
the measurements of the sample stems. 

In those methods of valuation survey which are based on the 
actually measured contents of sample trees and on the measured 
basal areas of all the trees, a fourth formula, derived from formula 
(ii), may bo substituted for formula (i). Using the same expres- 
sions as before, and supposing that c*, a„ ht and /< respectively are 
the mean contents, basal area, height, and form-factor of the type 
or sample trees, we have — 

C, = A, HF Formula (U), 

and Cf — Uf, X X ft by assumption *, 

Hence C, I Ct=:A,HF I a.htf 
and as HF is by assumption = ht f 

C,^Ct ^ Formula (iv). 

Formula (iv) is to be preferred to formula (i), for two reasons : 
firstly, because the important and easily obtained term -4. enters 
into it; and, secondly, because the sample stems have to furnish 
only the average height and form-factor, not the average contents, 
of all the trees of the crop or of the diametor-and-height class, so 
that they need not be average trees in the strict sense of the word. 
After the measurements required to obtain the total basal areas 
of the trees have been taken, it only remains for the surveyor to 
select his sample trees properly and in suitable numbers for each 
diameter-height class. By suitable numbers is meant a fixed pro- 
portion of the total number of trees in the respective classes, or 
equal numbers in case the several classes include more or less the 
same number of individuals. 

The sample stems are usually felled in order to determine their 
contents ; but their contents may be obtained without felling by 
means of volume-tables or of previously prepared tables of form- 
factors. 

2 1 
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The methods of valuation hitherto described require that every 
tree in the forest should be measured. But the contents of Jh# 
whole crop may also be calculated by means of a sum of simple 
proportion, from data furnished by sample plots in which alone 
the trees are measured. 

But measurement of every kind may even be entirely dispensed, 
giving place either to ocular estimation, or to estimation by com- 
parison with results obtained in similar crops elsewhere. 

The following is a synoptical view of the various methods of 
effecting a valuation survey of a crop : — 

I. Valuation by Actual Measurement. 

A, Of every tree in the entire crop (complete survey). 

B. Of every tree only in sample plots (survey by sam^ 

pie plots). 

Whether we undertake a complete survey, or only 
one by sample plots, we may ascertain the contents 
of the whole cro|) — 

a. By deducing it from the contents of type or 
sample trees, representing either — 
o. The ideal average tree of the crop, or 
(i. The average of trees of one and the 
same diameter and height, or 
y. The average of trees of comprehen- 
sive diameter and height-classes (dia- 
meter and height varying between a 
maximum and a minimum limit), t.e., 
diameter and height gradations. 

Now whether we adopt method o, 
or y, we may obtain the con- 
tents of the sample trees either 
(1) by felling them and measur- 
ing them accurately, or (2) by 
estimating their contents stand- 
ing. In either case, we may seek 
to ascertain one of two things, 
(i) the total solid contents of the 
trees, or (ii) separately the quan- 
tity of each class of wood or 
timber in them. 
h. By means of the nc/d-height. 
c. With the help of specially prepared tables of 
volumes (volume-tables) or of form-factors. 
II. Valuation without any Measurements (eye survey). 
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A. Ocular estimate, after survey either (a) of the whole 

crop, or (b) of sample plots. 

a. Of the number of stems of different size-classes. 

/3. Of volume of material (1) per acre, or (2) 
standing in the whole forest. 

B. Estimate based on examination of figures given in 

existing yield-tables prepared either— 

a. Specially for the locality, or 

b. For the forest district or region. 

2. Choice between Complete Survey and Survey by Sample Plots. 

The valuation survey of a crop by means of sample plots obvious- 
ly requires very much less labour and time than a complete survey, 
and must therefore be adopted whenever it is likely to fulfil the 
objects of the survey. Its admissibility depends on throe principal 
considerations 

I . — The purpose of the survey and the degree of accuracy demand- 
ed .. — The object of a survey is not necessarily always to as- 
certain the total contents of the crop ; we may desire to know 
only how much material on an aw^rage there is on an acre, 
or we may seek to obtain figures required for the compilation 
of certain tables, or we may simply wish to determine the 
quality of the soil or locality, and so on. In all these latter 
cases the survey of well-selected plots, the area of which has 
been accurately measured, is preferable to the survey of the 
entire crop, which will rarely be found to be of sufficiently 
uniform quality and composition throughout. Moreover the 
area of a crop is often not exactly known. When great accur- 
acy is required, as when the whole of a standing crop is to be 
put up to sale, it is of course advisable to measure at least 
the diameter of every tree in the crop. Still it must be un- 
derstood that, in the most carefully organized and conducted 
valuation survey, only a limited degree of accuracy is attain- 
able, for altliougb the diameter or basal sections of the trees 
may be obtained with- sufficient exactitude, the heights and 
form-factors of the trees can only be determined approximate- 
ly. For carefully-framed working plans it is usual to make 
complete surveys, the procedure by sample areas being adopted 
only when circumstances render a complete survey difficult 
and at the same permit of sufficiently correct generalizations 
from the part to the whole. 

II. The size and nature of the Valuation survey by sam- 

ple plots is obviously admissible only in crops that are so far 
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uniform as to render it practicable to select certain portions 
presenting the average characteristics of the whole ; but this 
method of survey is not justifiable if no time is thereby saved. 
Thus, if a crop is of limited extent, the whole of it can often 
be surveyed as quickly as a sample plot, which has to be 
carefully selected and then marked out and measured. So also 
in very open crops a complete survey is preferable, as it can 
be effected rapidly, and the sample plot, to represent the aver- 
age of such a crop, must bo comparatively large. We may 
lay down the following two rules for general guidance : — 

1. In three cases the system of sample plots should be avoid- 
ed — Firstly^ in irregular crops of very variable density, or 
containing trees of very different diameter in their different 
parts ; Secondly, in small crops not exceeding five acres in 
extent ; and, Thirdly, in very open crops, or in crops in 
ivhich only certain scattered trees, such as coppice stores, 
large trees in an area under jardinage, have to bo accounted 
for. 

2. In young crops or in coppice, where often 2,000 and even 
more stems may stand on an acre, a complete survey is 
quite out of the question, and sample plots sl^ould be sur- 
veyed, if there are no volume-tables available to furnish the 
requisite data and dispense with the necessity of any mea- 
surements. 

III. — In a certain sense, also the nature of the ground. On gentle 
slopes the whole crop can be easily surveyed, but on steep 
or rough, rocky hill-sides, a complete survey would be diffi- 
cult as well as expensive, and the adoption of sample plots 
would be justifiable. 

3. Selection and Demarcation of Sample Plots, 

It is hardly necessary to say that the sample plot should he as 
nearly as practicable a true average sample of the entire crop. 
Hence, before selecting it, the surveyor should go over the whole 
area, so that its average character may become clearly impressed 
on his mind. 

The following rules may be laid down for observance 

I. — No sample plot should ever be selected on the edge of 
the crop, for a trne average will seldom be found there. 
II.— On slofMjs presenting a wide range of elevation, or in 
crops offering a variety of aspects and soils, several 
sample plots, judiciously distributed, should be se- 
lected. 

m.~The form of the sample plot should he a long rectangle. 
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IV. — ^The boundary of the sample plot should be clearly 
marked by blazing the trees immediately outside, or 
by. splashing them with whitewash. 

V. — The aggregate area of the sample plots should be front 
* 3 to 5 per cent, at least of the total area of the crop. 

VI.— In mature croj)s, no sample plot should be less than 
1 acre in extent, and the minimum area should, as 
a rule, be 2 — 3 acres. In young uniform crops, 
contiiining a large number of stems, ^ or even J 
acre may suffice. 

VII. — In crops of large extent, several plots of 1—^2 acres 
each are preferable to a single large plot. 

4. Enumeration Survey of the Crop. 

Before any attempt can be made to calculate the quantity of 
material in a crop, we must find out the number and respective 
dimensions of the trees ii contains, in other words, make an enu- 
meration survey. In an enumeration survey of a mixed crop, the 
number and dimensions of the trees belonging to each species or 
group of species of similar habit should be ascertained and recorded 
separately ; all important or extensively distributed species should 
be registered separately, the rest being classed into groups, each 
group comprising species that resemble each other in height and 
shape. 

As regards the dimensions of the trees, their diameter is al- 
ways measured, the height, if that also has to be recorded, being 
estimated with the eye. Since in every enumeration survey an 
enormous number of trees has to bo measured, it is not practicable 
to register the exact diameter of each tree, but to group the trees 
into diameter-gradations. The range of diameter included in each 
graihition will vary with the size of the trees forming the crop and 
with the degree of accuracy sought. For the most accurate valu- 
ation survey, the following ranges are narrow enough ; — 

For a crop of large trees, • • I to 2 inches. 

„ „ of small trees, • . 4 inch. 

„ „ of very small trees, . . J ,1 

Supposing 1 inch has been fixed as the range, then every tree 
above inches, but not more than 6^ inches in 'diameter, will 
be classed as being 6 inches in diameter ; every tree above 6^ 
inches, but not more than 7^ inches in diameter, will be classed 
as being 7 inches in diameter ; and so on — that is to say, all 
fractions not exceeding one-half will not be taken into account at 
all, and all fractions exceeding one-half will be considered as 1. 



286 


THE HCENBURlTIOll OF TIMBER AMD TIMBER OBOPM. 


And SO on with any other diameter range. Here, in India, a dia^^ 
meter range of as much as 6 inches, established by Sir Dietrich 
Brandis in Burma in 1859, has been made use of in most of our 
working plans, and has been found to give sufficiently accurate 
data for the classes of forest we have to work, and for the rough 
methods of working them we are obliged to adopt. 

In crops consisting of fairly regular-shaped and not very large 
trees the measurement of a single diameter may suffice, especially 
if, as tree after tree is gauged, the diameters of two successive trees 
are measured in different directions, more or less at right-angles to 
one another. Although a matter of petty detail, it is necessary to 
say that the callipers should be applied to the trunks of the trees 
properly, and the diameter read off before they are removed. The 
diameters should be all measured at breast-height, and on hill- 
sides this height should be taken on the upper side of the slope. 
Breast-height has been assumed tg be 4j[ feet ; but as the boles 
of trees do not taper either regularly or very rapidly, it is not 
necessary that this height should be exactly measured on the tree 
before the calliper is applied. Sufficient accuracy is attained if the 
measurer is careful to hold the calliper at the height of his chest 
and the diameter is measured at any height between 4^ and 5 feet. 
When a tree divides into two or three main stems near the point 
at which the calliper should bo applied, each stem should be mea- 
sured separately. 

The enumeration survey should be effected over successive nar- 
row strips, each strip being gone over once and in a direction 
opposite to that in which the immediately preceding strip has 
been surveyed. On steep slopes it is convenient to run the strips 
horizontally and to begin at the bottom of the slope. The mea- 
surers, furnished with callipers, gauge tho diameter of the trees 
and call out the figures read, which are at once noted in a pro- 
perly-ruled field-book by the recorder, who is usually himself the 
surveyor in charge of the party. The number of measurers that 
can keep one recorder fully employed depends on the density of 
the forest, on the nature of tho ground, on whether he is also in 
charge of the party, and on whether all or only certain classes of 
the trees composing the crop are to be measured. The number of 
measurers may thus, according to circumstances, range from 2 to 
6, and even 7 aiid 8. 

As the survey progresses tho trees measured are immediately 
marked with a clearly visible blaze, which should not, however, be 
deep enough to expose the wood. In order to make the blaze, each 
measurer should be provided with a light short-handled axe. The 
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blaze should be made on the side opposite the area still remaining 
to be surveyed, so that when the next strip is being surveyed the 
men can at once recognise up to what point the strip just com- 
pleted extends. 

The duty of the survevor in charge of the party is to see that 
the callipers are properly applied, the diameters read before the 
callipers are removed, and the blaze made on the correct side. 
When a division into height-classes is necessary, the surveyor has 
also to judge with his eye the height-class of each tree as it is 
gauged. ‘ Hence the advisability of investing one and the same 
person with the duties of both surveyor and reeorder. 

The following is a sample of a convenient form of field-book— 


Kange Compartment 


Block 


B 

** 

Special „ 

(or Holghfc-01a«f) 

1 

R 

a 

as 

a 

11 

r 

H 

Diameter in inches at I 
breast-height. | 

Species 

(or HeightOlass). 

1 

1 

p 

.9 

H 

10 

mm 

mm 

mm 

m.m 

/// 



43 

28-453 






— 



11 


"mm 

mm 

m uj 



' 

48 

31-678 


— 



12 

mm 

mm 

m/ 

■ ■ 



2C 

'Hi 

■i 




18 

mm 

m-m 

mm 

mm 

mm 

mm 

n 

■" 

* 62 

67-149 



14 

mm 

w/M 

mm 

mm 

mm 

m/ 



56 

59-866 


so 

on 

- 

- 

— 


— 

15 

mm 

mm 

V// 




34 

41-724 

and 


16 




1 








As the diameter of each tree is called, a stroke is made in one of 
the compartments opposite the figure expressing that diameter. 
The first four strokes are drawn upright, the fifth one obliquely 
across them. Each group of strokes thus represents five trees of 
the diameter against which it is drawn. Each full compartment 
represents -20 trees, and the whole line of five compartments 100 
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trees of one and the same diameter-class. After the snrvey is 
over, the total basal area of the trees of each diameter-class is cal- 
culated and entered in the proper column. Lastly, the numbers of 
the trees and the basal areas are totalled up. 

Perhaps a more convenient method of recording the number of 
trees is the one universally employed in France. It is as follows 
Each group, representing 10 trees, consists of two upright rows 
of four dots each, joined by two diagonal lines, which represent 
respectively the ninth and tenth trees, thus— 


(Xi = 10; N* = 9; : I = 8; : : =7; i : =6; 
and BO on. 

The subjoined form of field-book has been in general use in the 
North-West Provinces and Oudh for more than ten years, and can 
hardly be improved upon for enumeration surveys in which the 
classes include a large range of diameter and the forest is very 
irregular. Some of its advantages are (i) that it requires very 
little ruling, (ii) that it may be easily prepared from day to day 
by the recorder himself, and (iii) that, as the width of its different 
columns and compartments can, for that reason, be varied to suit 
the composition of the crop to bo surveyed, a whole day’s work, 
comprising several thousand trees, can be got into a single opening 
of the book. The total number of trees of each species (or group 
of species) and diameter-class is written in the right hand lower 
corner of its own compartment. 


Forest Ulock Compahtmbnt 


Numhef of trees of diameter egceedhtff 


Species. 

inches, | 12 inches, | 18 inches, 

24 inches. 

but not exceeding 

12 inches. 

18 inches. 

24 inches. 

Hal, 

and BO on. 

1,689 




8aio, 





Ghir, 





Miscellaneotts, 






Total 
number 
of trees. 
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5. Valuation Survey hy means of the Average Tree. 

The average tree, according to our assumption, is that treei 
whose height and form-factor are the same as the average height 
and form-factor of the crop, considered as a whole. 

In order to obtain the average tree we must first of all deter- 
mine what its diameter is. This we shall know, if we know its 
basal area. If Oa. Ao, and represent respectively the contents, 
basal area, height and form-factor of the average tree, then— 

, ^tt h,^ ; 

But by formula* (i) and (ii), 

_ C, _ A,IIF ^ 

“ n n ' 

Therefore 

n * 

and (since by hypothesis = HF), 

That is to say, the average tree is that tree whose basal area is 
the average basal area of all the trees of the crop. This being so, 
we can find out the diameter of the average tree as soon as we 
know the number of stems composing the crop and their total 
basal area. Having obtained this diameter, we fell and cube several 
trees of that diameter, and the mean contents of these trees will 
be the contents of the average tree. 

To obtain the above result, we have to assume that ha fa = ilF. 
This assumption is, however, true only when (1) the heights and 
form-factors of all the trees in the crop, or, at least, the products 
of their heights and form-factors are equal, (2) these heights and 
form-factors, or, at least, their products, are proportional to the 
corresponding basal areas, and (3) the mean of all these heights 
and form-factors may be tfiken respectively as the height and form- 
factor of the crop as a whole. These three conditions can obtain 
only in very regular crops, and even in such crops as many as three 
or four of the trees of the average diameter must be felled and 
measured in order to obtain a sufficiently close average for the 
contents of the average tree. 

ResumL — When this method of valuation survey can be adopted, 
the following procedure should be followed : — Measure and register 
the trees in diameter-gradations embracing a range of ^ inch. Then, 
with the aid of tables, calculate the aggregate basal area of the 
trees in each class, and total the whole. Divide this total by the 
number of trees, and the quotient will be the basal area of the 
average tree. From this deduce the diameter of such tree. Lastly, 
fell several type trees of this diameter, and find out their contents 

2 ft 
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accurately. The mean of their aggregate contents will be the 
contents of the average tree, and this multiplied by the number of 
trees in the whole crop, or, which comes to the same thing, by the 
ratio of the total basal areas to the basal area of the average tree, 
will give the contents of the crop. 

( To he continued). 


SUPPLY OF BAMBUSA ARUNDINACEA SEED. 

I AM extremely sorry for any delay which may have occurred in 
sending bamboo seed to my numerous applicants, but my transfer 
to another district has been the cause. 

I have forwarded applications to my successor, who I have no 
doubt will meet all requirements, as the supply of seed is practi- 
cally unlimited, and I had collected nearly 400 seers before I left. 

To save any further delay ail future letters should be addressed 
to 

The Sub-Assistant Conservator, 

No. I. Range, Anamalai, S. Coimbatore. 

Tinnevelly. J. G. F.-M. 


SIMPLE CURE FOR SCORPION STING. 

In these days of heat and consequent insect activity it may be 
useful to mention a certain and immediate cure for scorpion sting 
which I have employed successfully for some years, on the last 
occasion only a few days ago. Immediately on being stung, bind 
a ligature tightly above the wound and apply to it a minute drop 
of strongest carbolic acid. The ligature can be removed in ten 
minutes, and there will be no subsequent pain or swelling. Delay 
or impracticability of applying a ligature of course renders this 
plan useless. I am not aware if there is any special virtue in the 
carbolic acid, or whether any other caustic would serve the pur- 
pose, but r have used the carbolic acid of commerce with success, 
and this is not a very powerful caustic. 

Eyed Hooks. 


Note.— We regret that want of space preycnts ns from inserting in 
this Number our account of the man-eating tigress of Mund41i, which 
every newspaper reader in India knows has at last been killed, thanks 
to the pluck and good shooting of our young colleague Mr. B. B. 
Osmsston. 
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STATEMENT OF AVERAGE SELLING RATES FOR 


THE QUARTER ENDING 31st 

MARCH, 

1889. 


At MaBitUT. 









ns. A. p. 

ns. 

A. 

p. 

8al 10' tors (poles), per score, from 

10 

0 

0 

to 

20 

0 

0 

Sal karis, 12' x 5" X 4“ 

25 

0 

0 

>? 

40 

0 

0 

Sal bed-posts, 7' x 2J*' x „ 

7 

8 

0 


12 

10 

0 

Bamboos of 9' to 10', per 100 score, „ 

25 

0 

0 

M 

80 

0 

0 

At Cawnpore. 








641 10' tors (poles), per score, from 

6 

8 

0 

to 

7 

0 0 

Sain kalis, 12' X 5" X 4" „ „ 

12 

0 

0 


14 

0 

0 

841 becl-pr»its, 7' x 2^'' x 2^",. „ 

5 

0 

0 

M 

5 

8 0 

Bamboo:i of 9' to 10', per 100 score, „ 

80 

0 

0 


50 

0 

0 

At Bolamosuahr. 








Sal 10' tors (poles), per score, from 

0 

0 

0 

to 

0 

0 

0 

641 and sain, d:c., karis, 1 

12' X 5'^ X 4", f »» 

0 

0 

0 

t> 

0 

0 

0 

Sal bed-poBtR,7‘ X 2i*x 2^",, „ 

0 

0 

0 


0 

0 

0 

Bamboos of 9' to 10', per 100 score, „ 

60 

0 

0 

>» 

65 

0 

0 

At PlLlBHIT. 








S4l 10' tors (poles), per score, from 

40 

0 

0 

to 

70 

0 

0 

6A1 ksris, 12' x 5" x 4" „ „ 

30 

0 

0 


40 

0 

0 

641 bed-posts, T x 2^" x 2^' „ „ 

5 

0 

0 

II 

6 

4 

0 

Bamboos of 9' to 10', per 100 score, „ 

60 

0 

0 

1* 

100 

0 

0 


C . Bagshawe, 
Conservator of Forests^ 
Central Circle, N,^ W, P, and Oudh. 


A PoruLAR Forest Officer. — On the 4th instant there was a 
large gathering of the members of the Ambasamudram Reading 
Room, including the Singumputly Zemindar, the District MunsifP, 
the Tahsildar, members of the bar, and several influential ryots, to 
take leave of Mr. Samuel Moss, the Forest Officer, who was under 
orders of transfer to the Coimbatore District. After a few sets at 
tennis, tea and fruits were served to Mr. Moss, after which he was 
decked with garlands of flowers, and a few parting words brought 
this pleasant gathering to a close.— Mail), 



IjJ. I^OTES, Queries and ^xtracts. 


The PnESEKVATioH of Game in the Central Provinces. — It is 
only in uncivili.<ed countries where game and free shooting can for 
any length of time coexist. Even in Central Africa the elephant, 
lion and hippopotamus are disappearing rapidly wherever the 
European hunter can penetrate ; and the total extinction of the 
American buffalo, which has been seen in millions by men not 
middle-aged, is a perpetual example of what happens without 
preservation when railways are introduced. Within the expe- 
rience of many Officers still in the Commission, the jungles of the 
Central Provinces w-ere practically inaccessible to the puter world. 
It is barely more than twenty years since the lion was shot in 
the then unexplored jungles between Jubbulpore and Allahabad. 
Pachmarhi 'was still a collection of native huts, and the sur- 
rounding peaks the roort of herds of bisoQ, which were only 
disturbed on the occasional visits of the Forest Officer. Mandla 
was more difficult to g(»t at than the remotest parts of Chhattisgarh 
will be in another hnv months wffien the new railway has been 
carried through into Bengal. Hitherto the shooting grounds of 
Raipur and Sambalpur, so contiguous on the maj) to Calcutta, 
have been as remote from it for practical purposes as the Pir 
Panjal. With the opening of the new route crowds of sportsmen 
from Calcutta may bo expected to take advantage of this now ex- 
tension of their hunting grounds. And in addition to the numbers 
of Indian sportsmen, any one of w'hoin may now with a few weeks^ 
leave penetrate into every corner of the Provinces, it must be 
remembered that the number of shooters coming out from England 
is increasing and will yearly increase. If the>e latter have not 
yet embarked much on shooting tours on their own account, it is 
because they are in the habit of entrusting themselves by prefe- 
rence to Indian friends or native notables ; but as the swarm of 
travellers increases private entertainment will become less and leas 
equal to the demands of the visitors, and they will bo taking in 
greater numbers to expeditions on their own account. A renown- 
ed sportsman spends winter after winter shooting in the ("ontral 
Provinces, and others will be sure to follow the example before 
long, sending up the prices of nhihdrisy beaters, and all camp 
services for their poorer Anglo-Indian follows. We do not sug- 
gest that the Governments here should follow the example of a 
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Canadian province, which has recently put the globe-trotting 
Sportsman under a complete ban by a law that no one shall shoot 
who has not been in residende for three months, but it is a salutary 
principle that such persons should have .to contribute something 
for an amusefnent that they would pay for anywhere else, and we 
should like to see the Government extend it by putting into force 
a reasonably heavy game license all over the country. 

This, however, is in the nature of a digression, and there are 
obvious difficulties in tlie way, to discuss which would take us too 
far from the present subject. And after all the big game of the 
Central Provinces, aided by the protection wliich the mon.soon 
affords them, would probably bold out for a century to come 
against the fair hostilities of English sportsmen. But those who 
treat the rules simply as a mutter for the concern of this class 
must be strangely ignorant or forgetful of the conditions of the 
case. The present ( /oniini>.'ioner, it is well known, has in- 
sisted on a lilx nil construction of the Arms Act. He has 

instructed his District Officers, in terms which leave them no 
option, that every respectable native who ajiplies for a license to 
carry a gun is to have one. The consequence has been an increase 
in the number of firearms among (ho people, which has not yet 
had time to become manife.st in the reports, but which is perfectly 
phenomenal. The new rules had not been working for three 
months when many Dejmty C»oinnnssioners began to foresee the 
extinction of the Central Provinces as a shooting country in a very 
few years. In this part of the country it must bo remembered 
every man is by nature a shikari. He knows perfectly the habits 
of the wild animals, and if he cannot approacli them will sit up 
night after night at their watering places, and as he has no thought 
of the fnturo supply and spares neither age nor sex, the result is 
necessarily disa>trous. In a district like Cbindwarra, where the 
water-sup[)ly is scarce and the deer must come to drink at a few 
well-known spots, the result is extermination. To the native this 
watching means amusement, food and profit, and it is no wonder 
that he pursues it to the bitter end. For the dangerous beasts 
there are the Government rewards which, together with the in- 
creasing value of the skins, have been enough to bring the Euro- 
pean trapper and his spring guns upon the scene. Both are a 
good deal more dangerous to the community than the tigers they 
are encouraged to go after. One of these trappers in Mandla, a 
year or two ago, is reported to have ineffectually wounded fivd 
tigers before his operations were brought to a stop by his partner 
being killed in following up a sixth ; while it is notorious that thsf 
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native ahikdri is responsible for the creation of nine-tenths of 
the man-eaters that from time to time become scourges of the 
country. 

Truly the large game of the Central Provinces is being hard- 
pressed on every side. The wild buffalo, once abundant in the 
Nerbudda Valley, can hardly be said to exist north of the line of 
the new railway, though a few herds may yet remain in Balaghat. 
The beautiful red deer, which in the days of Captain Forsyth were 
plentiful within a day’s inarch of the station of Mandla, are now 
rarely met with in the depths of the sal forests of Toplah and the 
Bunjar Valley. On the higher Nerbudda, where the same most 
accurate writer says that a bad shot would often bag five or six 
spotted deer stags in a morning, the difficulty now is to see a tail. 
Who will tell us if the wild elephant is still to be seen in the north- 
east of Bila<pur or whether the tradition only lingers ? Mr, 
Mackenzie has acted with great wisdom in supplementing his 
action in the matter of gun licenses with another measure of a 
conservative character, a measure which is most truly in the in- 
terests of the Engli'^h sportsman, for without something of the kind 
a few years would assuredly have seen his amusement gone. It 
only remains for other Local Governments to ponder the example 
of the Central Provinces with a \iew to the general iutroduction of 
an effective game law. — {Pioiu'er). 

The Utility of the Cocoakut Palm. — When the Singhalese 
villager has felled one of these trees after it has ceased bearing 
(say in its seventieth year), with its trunk he builds his hut and 
his bullock-stall, which he thatches wdth its leaves. Ilis bolts 
and bars are >lips of the bark ; by which he al>o suspends the 
small shelf which holds his .stock of homo made utensils and 
vessels. He fences his little plot of chillies, tobacco, and fine grain 
with the leaf-stalks. The infant is swung to sleep in a rude net of 
coir-string made from the Imsk of the fruit ; its meal of rice and 
scraped cocoaiiut is boiled over a fire of cocoanut shells and husks, 
and is eaten oft* a dish formed of the plaited grticn leaves of the 
tree, with a spoon cut out of the nut-shell. When he goes a-fish- 
ing by torchlight bin net is of cocoanut fibre ; the torch, or chuUj 
is a bundle of dried cocoanut leaves and flower stalks, the little 
canoe is a trunk of the cocoanut palm-tree hollowed by his own 
hands. He carries hornet his net and his string of fish on a yoke, 
or pingo, formed of a cocoanut stalk. When he is thirsty, ho 
drinks of the fresh juice of the young nut ; when he is hungry, he 
eats its soft kernel. If he has a mind to be merry, he sips a glass 
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of arrack, distilled from the fermented jaice of the palm, and danceg 
to the music of rude cocoanut castanets ; if he he weary he quaflfs 
toddy,” or the unfermented juice, and he flavours his curry with 
vinegar made from this toddy. Should he be sick, his body will 
be rubbed with cocoanut oil, he sweetens his coffee with jaggery^ 
or cocoanut sugar, and softens it with cocoanut milk ; it is sipped 
by the light of a lamp constructed from a cocoanut sboll and fed 
by cocoanut oil. His doors, his windows, his shelves, his chairs, 
the water-gutter under the eaves, all are made from the tough 
wood of the tree. His spoons, bis forks, his bn.^ins, bis mugs, his 
jars, his child’s money-box, are all constructed from the shell of the 
nut. Over his couch when born, and over his grave when buried, 
a hunch of cocoanut blossoms is hung to charm away evil spirits. 

It would '^eem, however, as if the list is not yet exhausted, for 
we are now told that after the stem and the leaves have been util- 
ized in the various mentioned, after the fruit and the husk 

have been requisil ioned for the use of mankind, that which re- 
mains — the refuse dust — is valuable in many directions. 

Some time ago we saw a notice that the French Government had 
made an important discovery — one that would revolutionize the 
ship-building trade, and was especially applicable to war vessels. 

It consisted in the casing of ships with a thick backing of coir 
refuse tightly compressed, which it was stated, not only gave an 
enormous buoyancy to the vessel, but was a very valuable adjunct 
to her protective armour, both from the enormous resistance pos- 
sessed by the coir, and in the difficulty said to be experienced in 
puncturing it with shot, for holes thus made are said to close up 
again as soon as made. 

Whether in practice this will be found to be the case or not we 
cannot of course say, but the imaginative conception of French 
scientists is great, and the application of coir dust or refuse in this 
particular manner may have nothing practical about it after all. 
We have only called attention to the matter to illustrate the wide 
range of uses to which the produce of the cocoanut palm can be 
or is likely to be applied. The chief qualities possessed by coir 
dust are that it is a great absorbent, being capable of absorbing 
thru times its own weight of water, and that it contains a large 
quantity of tannin. Both these attributes make it valuable from 
a sanitary point of view and as a deodorizer it is unrivalled, com- 
ing more generally into use yearly both by Hotels and Hospitals. 

Its general adoption in private houses would be beneficial in 
many ways, especially when the dry earth system prevails. 

The value of coir as manure has yet to be fully investigated, bat 
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in England it is already largely utilized by market gardeners for 
breaking up and lightening clay and other heavy soils. It should 
also increase the hygroscopicity of naturally dry soils, and help in 
keeping the underlayers of soils cool in the hot weather and warm 
in the cold weather. — (Pictures from the East). 


A White Ant Poison. — Take of common aloes (^Aloe vulgaris) 
called by the native cleihale — a quantity, and extract the juice by 
passing the leaves through an old mangle or any such contrivance, 
first having placed a trough to catch the juice in ; now boil the sub- 
stance so extracted to a creamy consistency by adding six ounces of 
pounded camphor to every gallon of juice ; then having excavated 
your white ant hills to a depth of about a foot or two, pour in a 
quart of the stuff, taking care to cover as much space as possible, 
fill in the excavation and leave the ants to their fate. This pre- 
paration is extensively U'jed in America for destroying the various 
insects, and it is said that coffee borers and other vermin of that 
species that attack plants succumb to it marvellously. In these 
cases it is mixed largely with >vater, and sprinkled on the leaves of 
the tree so attacked through a garden pump or watering can. 
Aloe juice is also used to preserve wood which has in any way to 
float or be submerged in water, by mixing it w ith the preparation 
of white lead used to paint the article. As an authority for this, I 
quote a part of the article on aloes in the Encijclopcudia Americana : — 
The juice of the aloes wa< formerly used in Eastern countries in 
embalming, to preserve dead bodies from putrefaction ; and, as the 
resinous part of the juice is not soluble in water, it is sometimes 
adopted, in hot climates, as a jne^ervative to >hip bottoms against 
the attacks of marine worms. One ounce of it mixed with tur- 
pentine, tallow’ and white lead is con««idered sufficient for covering 
about two superficial feet of plank, and about 12 lbs. is sufficient 
for a vessed of 50 tons burden. In proof of the efficacy of this 
method, two planks of equal thickne'^s, and cut from the same tree, 
were placed under w’ater, one of them in its natural htate, and the 
other smeared with this composition. They were suffered to conti- 
nue in the water eight months, and wdien, at the end of that time, 
they were taken out, the former was perforated in every part and 
in a state of absolute decay, whilst the latter was as perfect as 
at first. In the East Indies the juice of these plants is used as a 
varnish to preserve wood from the attacks of destructive insects ; 
and skins and even living animals are sometimes smeared with it 
for the same purpose.” — {Madras Mail)^ 
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Revision of the Forest Laws. — We commend to our legislators 
’^the following extract from the “ Madras Mail” : — 

** In the Revision Criminal Case heard by Sir Arthur J. H. Collins, Et., 
Chief Justice, and Mr. Justice Parker, on the 14th September, 1887, the- 
question raised was whether tlie mere removal of leaves from claosiOed 
trees on unreserved land dues not constitute a breach of Rule 12 of the 
Madras Forest Act, 1882. The case was referred, under Section 438 of the 
Code of Criminal Procedure, by Mr. J. W. Best, Sessions Judge of South 
Canara. The facts appear from the following judgment of the Court : — 
Judgment . — The question raised by the Sessions Judge in this reference 
is one of great public importance, and we cannot but express our sur- 
prise that the Public Prosecutor, to whom notice was sent by the special 
order of this Court, should not have been instructed to appear. The 
Deputy Magistrate, on appeal, has confirmed the conviction of the ao- 
cased, observing that their offence consisted of cutting plants and leaves 
of classified trees for the purposes of manure. Had the evidence estab- 
lished the offence of catfiug plants of classified trees, the conviction 
might apparently have been sustained on that ground, but we observe 
that the Second-class Magistrate convicted the accused only of removing 
leaves of classified trees from unreserved land, and the evidence would 
seem to indicate that all they did was to remove the leaves and not to 
cut the plants. Rule 12 (for the breach of which the accused have been 
convicted) makes it unlawful for any person to fell, girdle, mark, lop, 
tap, uproot, or burn, or strip off the bark or leaves from or otherwise 
damage any tree growing on reserved or unreserved laud ; but this pro- 
hibition is subject to the privileges, exceptions, and reservations specified 
in Rules 7, 9 aud 10. Rule 7 provides that in all unreserved lands the 
villagers shall continue to enjoy, free of charge, such privileges as they 
have hitherto exercised in the way of grazing cattle or of cutting, con- 
verting, aud removing trees (other than reserved and classified trees) and 
timber and other forest produce fur fuel or for building or agricultural 
or domestic purposes. It is observed that the words ^ other than reserved 
or classified trees* in Rule 7 have reference only to the catting, con- 
verting, and removing of trees, not to the removal of other forest pro- 
duce for fuel or agricultural or domestic purposes. There is no finding 
that the leaves were stripped off in such a manner as to damage the 
trees from which they were cut, and the mere removal of leaves from 
classified trees would not alone appear to constitute a breach of the two 
rules when read together. It may be that the Deputy Magistrate con- 
firmed the conviction under the impression that the accused were guilty 
of cutting the plants of classified trees, but this was not the offence 
charged against them. We shall therefore set aside his order, and 
direct that the appeal be reheard, after giving notice both to the appel- 
lants and to the Public Prosecutor at Mangalore. 
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** The Acting Conserrator of Forests, Southern Circle, in September, 
1888, in an endorsement on the abore, and forwarding it to the DistrioH^ 
Forest Officer, South Canara, through the Collector, requested that he^ 
would report why the OoTernment Pleader was not retained to argue 
the case, and asked what was the result of the rehearing. Mr. S. H. 
Wynne, Acting Collector of Sonth Canara, in reply, said that ^when 
notice came to me of the reference, the Magistrate’s calendar had 
been returned to him. I therefore directed the Deputy Magistrate to 
send it up to mo again, that 1 might judge of the necessity for an ap* 
pearance on behalf of the Crown. The calendar had, however, been 
mislaid, and as the records had been already sent to the High Court, 1 
had nothing to refer to. I therefore called on the Deputy Magistrate to 
state from his recollection of the case whether the appearance was called 
for or not. He replied that as the matter turned on the interpretation 
by the High Court of a short rule, the appearance of the Government 
Pleader was nniiecessary. I concurred, and no appearance was therefore 
made. I may add that, with all deference to the Judges of the High 
Court, I am still of opinion, knowing now all about the case, that no 
good purpose could have been served by an appearance on behalf of ths 
Crown. The result of tlio re-trial of the appeal was that the conviction 
was again confirmed.’ 

“ The Acting Conservator of Forests, Southern Circle, iu an endorse- 
ment, dated the 20th October, said : — 

‘ Uudei the High Court ruling in the above, it would appear to be no 
offence in South Canara to take the natural produce of a reserved or 
classified tree standing on unreserved land, so long as the tree iteelf was 
not cut, converted, or removed. The Uigli Court also appear to read 
the words in parenthesis, * other than reserved and classified trees' as 
referring only to trees, and not to timber and other forest produce. If, 
as the Acting Conservator believes, the intention was that all the 
freedom under this rule applied only to produce that was to be used 
solely for agricultural and domestic purposes, and that the produce and 
timber of reserved and classified trees, as well as the trees themselves, 
were to bo excepted, it may be necessary to alter the rule so as to make 
that intention clearer.’ 

“ In a Resolution of the Board of Be venue, dated the 23rd January, 
last, it was remarked : — * The interpretation put npon the rules by the 
High Court seems to the Board to be The only interpretation possible 
under their present phraseology. It is the same as that given by the 
Acting Conservator. In the face of the evident meaning of the Rulea, 
the Board do not think that they could have been framed with any other 
intention then that which they express. If the Conservator, after inquiry, 
coneidert a change in the Rales necessary, he should submit his proposal 
for orders.’ The Government agrees with the Board of Revenue.'* 
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A NEAV VIEW OF JARDINAGE. 

1 was much surprised in reading the March Number of the 
Forester” which, in an article entitled “ A now view of Jardinage,” 
contained a severe hut unmerited attack on the teaching of the 
Nancy Forest School. What surprised me most was, that the 
School was credited with having taught doctrines which were 
certainly not tfiught in iny time (18t<0-82). As I w^as not in a 
position to say whether such doctrines were propounded previous 
to 18K0, I sent M. Broilliard a c<»py of the “ Forester,” and the 
article now enclosed is tlie tran>lation of liis reply, which he re- 
quested me to translate and forward to you for publication. 

This is the first occasion on which I have seen it stated that the 
teaching at Nancy was illihcral and bigoted, forestry and forest 
management are perfectible sciences (to quote Bagneris), and 
Broilliard himself admits that the mode dee Maxrcies is hardly out 
of its infancy. During our tours in the Vosges mountains Broil- 
liard, Bagneris and others, iInpre^^ed on us how eminently suitable 
a system was the jartiinage iiietho<l as applied to these and other 
hill forests. It was no question of mere theory in France : 
different forests were visited, the methods of treatment explained, 
and we were able to see for ourselves whether the forests had been 
properly treated or not. As for the mode dee Maitriee^ that it is 
the method jmr excelletice for forests in the plains no one will 
<ieny who has seen the forests of Have, Villors Cotterets, &c. : 
but Broilliard and Bagneris never taught that it could be applied 
everywhere, and a forest was shown to us in the Vosges (if 1 re- 
member rightly), which had been severely injured by changing 
the treatment from jard inage to tho moile dee dclaireieSf the situa- 
tion, not being ndttpted to the latter tn^atineiit 

2 M 
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Messrs. Broilliard, Bagneris, &c., are accused of teaching the 
unrivalled excellence of the so-called natural method by simply 
disparaging every other ; and an attempt is now being made to 
preach the unrivalled excellency of the new jardinage and group 
theories by making incorrect statements about the teaching of the 
French School. 

Coimbatore, I H. J. Porter, 

16th May, 1889. f Deputy Conservator of Forests. 

[translation]. 

An article in the March Niimi)or of the ‘‘Indian Forester’’ 
contains two interesting '‘iateinents : the first In'ing, that the 
Nancy Forest School taught what was know^n tts the Noturai 
Method {^\Mhoile FatureUe) ; the second, that Ihdira Diiii is in pos- 
session of the true Natural Method. As 1 cannot say w Inch of the 
above statements surprises me most, I hope that the Editor of the 
“ Forester ” will allow me to exjdain my views on the subject 
to his readers. 

Judging from what the author says al)ont tho^ teaching of the 
Nancy Forest ^>choo^ it would appear that his knowItHige on that 
point, at any rate, is supertieial. Parade, Nanqiiette, Bagneris an<l 
Broilliard, who arc credited with having taught “ the unrivalled 
excellence of the Natural MetluMl by disparaging every other," 
e-ich published books containing the pith of what they taught at 
the School. They all ili^cus^ the Mitfunle dn rt'en^emenrnn*'itt 
yyfUnrel et des ifclaircies (^pontaneou-H reproduction and thinning 
metho<l), but the word n’euAenu^neement (rej>r<^luction) is not 
synonymous with medunh , and tlu' only way to get at nuthnle 
fuUurelle is by leaving out two wonls. In my Forest Management 
treatise (Cours d'ariuinayetuent), which Mr. Fernand<‘Z has truiis- 
laU*d into English under iho new title of “ Forest Organi/aition,” 
the above method i» t4*rnHnl Motle du rt'en»emenretnent uatarel el 
dt'Jt tsciurcies, and more .*^iiiiply still Minle des Maireies. VVhnt 
does the word naturel refer to ? Tin* re{>roducti<»n of txiurso and 
nothing else, and the Nancy Forest ScIkkiI is proud of never having 
deviated from these tw^o fundamental principles, viz,, to ensure 
natural reproduction, and obtain the most useful material. 

Speaking of jardinage in his Manual of Sylviculture, Bngneria 
says, “ of methods employed for treating foresta a» ‘ High foresta/ 
jardinage is the one which follows most closely the action of Na« 
turc.’^ In iny Foreot Mauugemeiit treatise 1 have used the defi- 
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ftition given in the Culture des bois,” viz., “ a method of treat- 
ment which consists in foiling hero and there the oldest trees 
those which are unsound, dry or past maturity, and others which, 
though perfectly sound, are required to meet the demands of the 
proprietor ; ” and I.go on to say, “ Pure forests of silver fir, and of 
spruce and mixed forests of spruce and beech have been treated on 
the jardinage method as defined above, and often with good re- 
sults.” To justify the above definition of jardinage, and to satisfy 
oneself as to the good re‘<n]t«i obbiined by felling here and there the 
oldest and least vigorous tree^, the best way is to watch experi- 
enced guards selecting trees to be felled in a pine forest. In the 
cbajiter relating to Cummation du jardinage (cases in which tins 
jardinage treatment mu'it Im; retained), in my Cours cram^nage- 
ment 1 say, In forests of pine and larch several trees should be 
cut together in one place, by uncovering a small area of say 2 or 3 
aero), so as only bj open out the forest here and there 
by means of a coupe d^nmnencement ('.eed felling) executed in 
several places at tin; same time. 

In the saiiK^ work I have also stated that in France some hun- 
dred^ of thousands of hectiires of i'ore&t must continue to remain 
under the jardinage treatment. 

kSiich was the teaching of the Nancy Forest School from 1865? 
18H1, 

Since then st'veral new jaril inage theories have been started in 
diftbreiU ]>arts, but I sbould say that the majority of tho>e who ori- 
ginated them have never supfrintended a jardinage felling. As a 
rule, what they propo>e is a sysieiii something between jardinage 
and the mode de» edaircien: it is only natural that every one 
should think his own geese swans, and no harm is done, Put these 
different systems arc more artificial tlian natural. Mature does 
not produce systems. Satisfactory and true methods for treating 
forc'its are the result of experience gained by observing facts, 
(experientla rerum). 

Although nearly a century has elapsed since systematic thin- 
nings (facial rrie,^) were first made, the mode deg ^claircies has hardly 
puHS4Hl its infancy. The method, as carried out, has not even yet 
established the necessary order in the fellings. 

Like jardinage, however, its essential points are natural repro- 
duction and the maintenance of a continuous cover (masid/) ; so 
also the trees get sufficient room and attain the biggest dimen- 
sions. In FiUrojM', at any rate, it answers very well ; it is quite 
probable that the application of the metlnxl will be improved 
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upon ; but I am of opinion that it is well suited to the temperate 
climate of France. 

As I am not acquainted with the forests of India, I can only 
w’ish good luck to the Gruppen und horstweiite SchirmbeBamung^ 
which is to prove Nature’s own method,” so says Mr. Fernan- 
dez in the account which he gives of it under the name of the 
“ Group Method,” in his Manual of Indian Sylviculture, a copy 
of which he has been good enough to send mo. The method 
(group) without the Schirm approaches jard inage as applied to 
pine and larch, and in spruce forests it reminds one of the trans- 
formation fellings referred to by Parade in his “ Culture des hois,” 
the object of which is to con>titute ultimately a uniform stock by, 
gradually transforming the irregular jardinage forest into a regu- 
lar and uniform one. Let us hope, then, that the group method 
will prove a satisfactory system of treatment to those of the Indian 
forests which cannot be worked on the good, old-fashioned jardin- 
age rnctho<J. 

DiJox, 'I C'H. Bhoilliabd. 

10th Aprils 18S9. J 

A TEAK-BOllEtt IN TRAVANCORE. 

# 

The teak tree, as you prolnibly know, oeciirs in Travancore, and 
ift found over con^iderabb' areas Wth in the low country and on 
the hills np to 3,000 feet elevation. It attains very large dimen- 
sions (;> feet in diameter), and grows to a great age at modenitt^ 
elevations, feet or and on free, well-drained situations ; but 

in the low country it seldom grow*^ much above 15 inclu*H in 
diameter, the timber here being much heavicjr, and the concentric 
rings much closer together than when the tree grows on the hills. 
This is probably due more to its growing on a hard laterite soil, 
tban on the difference in elevation. 

This small stunted teak is very much troubled by n species of 
red borer, not quite an inch long, which perforates the wood 
chiefly in the neighbourhood of the ul<l branches, and of course 
very much lowers it** value. 

What I wish to know is, w hether teak is bored in this way in other 
fiarts of India, and if so, what reimxly is adopt^Hl to redneo the 
damage done ? As the teak trees growing in the interior and on 
the hills are surrounded by grass which is annually burnt, while 
the trees in the low country are often found on cultivated land, 
it may he that the former e.sca[>o and the latter Miffor, liecause tho 
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grass fires on the hills destroy the beetles which produce the 
borers, which does not happen in the latter case. 

O , \ Bouedillon. 

9th May, 1889. ) 


trust that some of oar readers in the Madras end Rombay Presiden- < 
cies, and in the Central Provinces and Burma, will answer Mr. Boardillon's en- 
quiries. In the meantime we would be obliged if that gentleman would send us, 
for identification, specimens of the insect, as complete as he can obtain them, and 
further notes regarding its depredations and general life-history. «[K d.] 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 

{ContAnued from page 240). 

6. Survey hy Diameter or I Ieight-and~ Diameter Class, 

In a forest crop there is never any constant relation between the 
heights, diameters and form-factors of the component trees. Of 
these three elements, two of them remaining the same, the widest 
fiuctuations are presented hy the diameter, the other two varj-ing 
within much nariower limits. In regular crops the average height 
of the steins comprised in each class varies directly as the diameter 
of that class, the thicker stems being also the taller and vice versd; 
so that we may consider the height as a function of the diameter. 
If the crop is very regular, the differences of height Wtween the 
component trees will bo so small that the height of the crop may. 
be expressed by a single figure. In irregular forests, on the other 
hand, there can never be any constant relation between height and 
diameter, for the thickest stem may be the shortest of all. 

As regards form-factor, it may be regarded as a function of 
height and diameter combined, for its increment or decrement 
must obviously follow the^ conjoint increments or decrements of 
these latter, and especially of tlie ratio l)ctween them. Hence the 
form-factor may he assumed as being nearly equal for trees of like 
diameter and height. But even in regular crops measurements of 
sample stems of one and the same diameter may give differences 
of from 4 to 6 and (‘ven 10 j)er cent, in the form-factors. 

We will now investigate the different conditions that may present 
themselves in the survey of crops or of a group of trees composing 
a diameter-class, which may b<' regarded for the present purpose 
as a small crop hy itself. 

Starting with the element of diameter, we have two broad cases: 
The diameters of the trees may either (A) be different, or (B) be 
one and the same. 

A. Diambtrks DiFFRRROT.— Under this head we may have four 
separate cases as follows : — 
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(o). Height and form-factor constant^ t.€., ^orm-factor a func- 
tion of height. We know that <?« = df 239), and 

n 

C, = r, fL* (formula iv, page 231). In other words, 

at 

the sample tree of average basal section is a true 
average tree. This case obtains only exceptionally in 
a whole crop, but is always approximately true for the 
groups of trees composing its several diameter-classes. 
(h). Height and form-factor a function of the diameter and 
hence t\jruihle. or height conMant^ but form-factor vari- 
able and a Junction of diameter. — The former contin- 
gency may, as a rule, be a«isumed as always prevailing 
in regular crap< (d one and the same ag(f and origin ; 
the former can very seldom happen, hi either contin- 
gency only diameter-classes should be adopted. 

(e). Height irregularlg variable^ the fimn-faetor being a func- 
tion of height. — In this case height-classes must also 
l)e formed. 

(d). Height and f^nn-Jartor both irrefndarlg mriabte. — Tlu^ is 
generally tlie case in irregular crops com |K)sed of trees 
of various ages. Here aho diaineter-and-height class<‘s 
mu>t lx* formed, and in addition sevenil sample trees 
should be measured for ea<'h elass, 

P, Diametkk constant. — Tliis i- always true of diaineter- 
elasses, and may he a>sumed to be true aho ol diameter gradations. 
We have tiire<* di-tinct case" as follow- : — 

(a) . Height and Jornt-Jartt^r constant or both of them func- 

tions of diameter. — Jn such a contingency every com- 
ponent trw would be a correct average tree, but this 
is never exactly the case e\en in the most regular cropn, 

(b) . Height amstant or a function of diameter^ funn-Jactar 

variaJiAe. — Thh is the case generally met with. In 
order to obtain a correct average form-factor several 
sample stems must Im» measurtMl. 

(r). Height variable and formf'actor a function of height. 

this case heigbt-clas-e,- must be funned, thus replacing 
the conditions (tor each beighi-cluss) to those of cas4* 
(«)• 

The preceding detaibnl study indicates the several cases in which 
it is neoefwary to form only heigh t-cla.-ses or only diameU*r-classes, 
or combined heigbt-end-iliameter classes. Kvery crop to Ijo sur- 
veyed must l*e divid<Hj up in tlii> mann(*r into a small nunitior of 
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dir»tinct groups, for each of which the corresponding sample tree, 
possessing the average basal section, may be taken as a true repre- 
sentative in respect of both height and form-factor. 

In the constitution of diameter-classes one of three systems may 
liC adopted, viz , — 

l,^That of equal diameter --gradationa^-^Tho number of grada- 
tions are usually from three to five, and the figures of the 
enumeration survey at once indicate the number of trees 
to ho included in each gradation. In this system the 
disparity between the nunihcrs of trees in the several 
classes is always very great. 

II. — That of natural »ize^claws. — In most canopied crops at 

least three classes of iiidividiialH are easily recognisable — 
(1), a clas'i of small steins with restricted crowns and below 
the average height of the cro[) ; (2), a midille class with 
freely developed crowns and of the same height as the 
crop ; aiiii (^1), a class of thicker 'toms with crowns rising 
ahove the general of th(‘ crop. To these classes may 
he added two others, r/r., that of supprc>sed individuals 
and that of old 'Standards or trees of much greater age 
than the rest of the crop, and cons[>icuous by their re- 
latively great size. These several clas^es are generally at 
once r (‘Cognisable from the figures of the enumeratiou 
survi'v. 

I II. — That of equal groups . — If natural size-classes are not dis- 

tinguishahh* by their relative thickness of stem, then it is 
advi’^ahle to form classes containing approximately the 
same numlK*r of steins. In this method the range of 
disiraeter included will obviously differ from class to class, 
and the method is therefore to this extent the very op- 
posite of I. 

The number of is'imple trees to mea'iurc in each diameter-class 
will depend (i), on th(‘ relative proportion to the entire crop which 
tin* class represents either in respect of number of stems or .of 
cubical C(»ntents; (ii), on the uniformity of the component trees in 
res|K)ct of height and shape, i.e., the ease or difficulty of selecting 
correct represi ntatives of the class in question, and (iii), on the 
possibility of errors due to nn insiiffieiont number .selected in one 
or more classes l>eing compensated by excess or deficiency of results 
obtained for the other classes. Obviously the possibility of such 
compensation exists only if each sample stem represents approxi- 
mately an equal fraction of tlie total contents of the crop. 

As a rule, the number of sample trees measured in any diameter- 
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class is calculated on the proportion either (o) of the number of 
stems, or (b) of the aggregate basal sectional ureas comprised in 
that class. The adoption of the latter of these two bases of 
calculation is always more likely to give correct results. 

The grouping of the trees into height-classes must take place 
pari passu with the enumeration survey, and be a part of that 
operation ; their separation into diameter-classes may be effected 
after the survey with the help of the figures w'hich it furnishes. 

To illustrate what has been said in this Section we append 
below' a specimen of a .'•urvey by diameter-classes. 


Forest Kai^atra Sample Plot (a) 264' X 166' Age 136 ye*rs. 
Compartment 97 Area 1 acre. Denaity of stock 0'9, 
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Calculation of Quantity of Wood. 

Cj=- 8814 = 1.997 c. ft, 

C, = 168-66 = 8,272 „ 

C,= 276 7,687 „ 

17,956 „ — wood of Btema. 
Add 4 718 „ = „ „ branobea* 

Total Wood •• 18,674 „ 


Calculation of average eteme. 
Ai s= — = 0'8619 sq.ft, and dj“ 12 
= » » <».= »7,V 

= 2-8948 „ „ d,=28. 
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7. Survey by Diameter-gradations. Methods of Draudty Urich 
and Hartig. 

Whenever it is impossible to determine accurately the average 
tree even for separate diameter-classes, it is necessary to adopt as 
the basis of survey diameter-gradations (see page 232, I A a y), 
which obviously require the measurement of a larger number of 
sample stems than the method just described, the number for each 
gradation being proportional to the total number of steins com- 
prised in that gradation. 

Several methods of survey by diameter-gradations have been 
devised, bdt we will describe here only those of Draudt, Urich 
and Ilobert Hartig ; — 

Dradot'b Method. 

Ill this method a certain proportion, say the r-fh part, of all the 
trees in each gradation, and, therefore, also in the whole crop arc 
measured as sample trees, the number of such sample trees being 
therefore 

^ ^ 

Now as these sample trees represent the s-th portion of the 
whole crop, not only in number but also in respect of contents and 
basal area, we have 

A, = a, z and C. = r, z = = Ct—. 

As the r-tli j)art of the number of trees composing a diameter- 
gradation may not be a whole number, and we cannot measure n 
traction of a tree, it is best, in calculating the cubical contents of 
all the trees in a gradation, to U'C the last of tiiese equalities, 
which enable^ us to inea'iiire up whole only, aiul also renders 

it nnnece>sary l<jr the sample stems to be exact average stems for 
the gradation in question. 

In , •rurtice tlie ju'ocediire is a** follows : — 

An eniimeratifui ^u^v<*^ i*- effected in cla^^ses having a .sufficiently 
wide range ot diaim ler (say 2 inches). This being done, the figure 
r is determined, and the numlaT of sample stems to 1>6 mea.sured 
for each gradation i*. tlien the neure.st integer in the expression 

— . But if -y very small fraction, as many gradations am 

Jumped up together as will give one sample tree ; and when this 
is done, the basal area of the sample tree is deu^rmined in the same 
way as when several diameter-classes of the enumeration surt'ejr 
are lumped up together to form a new diameter-gradutioo (see the 
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figures at the bottom of the example at end of the preceding 
Section). The diameters and basal areas of all the sample stems 
are then carefully registered, and their cubical contents accurately 
measured and expressed, either in one lump figure or in separate 
figures giving the respective quantities of timber, fire-wood, &c. 
Lastly, the contents of all the trees in each gradation are calculated 

by the formula C, = c^ If the trees falling under one and the 

same diameter-gradation are of very diflFerent heights, this fact 
must be borne in mind in selecting the sample trees, or the 
diameter-gradation may be divided into sub-classes according to 
height, and each sub-class treated in the way described. 

The great advantage which Draudt’s method offers is, that all 
the sample steins for the whole crop may be measured up together 
and their contents determined, not only in one lump figure, but also 
according to the different classes of produce they yield, thereby 
enabling us to estimate by means of a few easy multiplications the 
contents of the entire crop. 

Ubicu'b Method. 

We have seen that in Draudt’s method fractions in the quotient 
of ("t) are got rid of by taking the nearest whole number, but where 

the quotient is much less than unity, several quotients are added 
together, and the result worked out for a group of diameter-gra- 
dations. This procedure is obviously not quite logical, and hence 
Urich has inotlified it so as to >ecure greater cousUtency. He 
adopts the latter principle thr(»ughout, and his system is according- 
ly always to carry over all fractions to the next clas>. The sample 
trees are hence seldom re<juired to represent a separate diameter- 
gradation, but nearly always a group composeil of the whole or 
portions of two or more sucli gradation'*. The diameter of the 
sample trees for each group is ac(‘ordingly iletermined by the pro- 
(K>rtion of the respective numbers of the several gradations compos- 
ing the group. When the formula C, = is employed, it is 

not BO necessary that the sample tree'* should be representative of 
the group in respect of volume as in rospoci of height and form- 
factor. 

The advantages of Urich’s method are the same as those of 
Draudt's. 

In itft valuation Biirveys the Commission for Forest Research in 
Germany adopts five diameter groups, and fells from tw'o to three 
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sample stems for each group. This is a combination of Urich's 
principle with the method of diameter-classes. 

Hartio’s Method. 

In this method the groups are so formed that the component 
trees aggregate equal basal areas. 

The procedure is as follows : — 

First decide what number of sample trees (() or of groups of 
trees (G) we require, and then determine the aggregate basal area 

to be included in each group (this area = or ^). Now form 

the groups, beginning with the smallest class of trees. Next the 
diameters of the several sample trees are either fixed approximately 
by inspection, or rigorously determined by means of the formula 

a, = . Each sample stem is then measured by itself, and the 

contents of the corresponding group ascertained with the help of 
the formula Cs = Ct^. Or the contents of each sample tree may 

be considered as the contents of an imaginary cylinder of the 
same base as the tree, and the corresponding height of the cylinder 

obtained from the formula A = the total contents of the crop 

being the product of the total basal area of the crop multiplied by 
the medn of all the cylindrical heights thus obtained. 

In this method the larger stems obviously compose, number for 
number, more groups than the smaller ones, and the sample trees, 
although of course samples of the corresponding group, are not 
samples of the crop considered as a whole. The contents or yield 
in different classes of produce of the sample trees cannot hence 
be worked up together in one place, and the main advantage af- 
forded by Draudt’s method is thereby lost. Comparing the two 
methods, Ilartig’s may be employed when as accurate as possible 
an estimate of the contents of the crop is required with the help 
of only a few sample trees, whereas Draudt’s should be adopted 
when it is possible to fell a larger number of sample trees and an 
estimate of the yield in different classes of produce is required. 

Example of the Three Methods. 

To render the preceding explanations clear, we proceed to show 
below, by means of a Comparative parallel statement, how to use 
the three methods of valuation just described. We take the case 
of a 47-acre sample plot of beech. 
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Remit of I 
Bnnmeration BaryeyJ 



Distribution of the BsLinple Stems. 

Ich’s Method. Haitlg’s Method. 

10 ; ■ = 76. A. = 868-763 . J = 10 ; A = 86-876. 


0 0 ^ « 


> 1 22 


8637G3I 10 


1 Urich’s Method. 

2 = 10; 

a = 76. 

. i 

a is 

a 1 

Running 

number 

II 

& a 
► 2 
•<0 

” a 

a 

K 

of the 
sample 
stems. 

6 60 
10 25 



75 

1 

9 

10 75 

2 

10 

10 14 

12 61 



75 

j 

3 

12 

12 _ 76j 

12 22 
14 63 

4 

12 

75 

5 

13 

14 75 

14 28 
16 47 

6 

14 

75 

7 

15 

16 75 

16! 6 
18l 66 

8 

16 

20 3 

75 

20 39 

22 19 

24 12 

26 5 

9 

18 

75 

10 

22 


8 60 
10 114 


m 
12 ^ro 


14 91 

14 81 

14 23 

16 44 

_67! 

16 g? | 

16 22 


20' 31 

221 7 


87-812 lOj 24 


In the preceding; example, in applying Draudt’s method, the 
trees respectively of the four highest diameter-classes being se- 
parately very much less than Z (76), are lumped up together for the 
purpose of the valuation. 
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To complete the illustration of Ur ich’s method, let us. suppose 
that we have selected and felled 10 sample trees of the respective 
average diameters, and that they furnish the following figures : — 


Total basal area of the 10 trees, 
Yield in timber „ 

i> » fire-wood „ 

„ „ faggot-wood „ 

863-73 


11-62 8q. ft. 

1^8*53 solid c. ft. 
856*40 stacked o. ft. 
84*70 .. 


Then — = contents of the whole crop are — 


Timber = 98*53 X 74*3 = 7,321 solid c. ft. 
Fire-wood 856 40 X 74*3 = 63,630 stacked c. ft. 
Faggot-wood = 84*7 x 74*3 = 6,293 ,, „ 

The completion of the valuation by Hartig’s method is effected 
in the following tabular statement : — 
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FORESTRY IN HUNGARY. 

(^Concluded from page 229). 

Forests of the Berzava. 

On the morning^ of the 18th July, we started with M. Fery at 
an early hour, and drove a distance of 18 miles, to visit the forests 
in which the wood used at Resicza is grown. Our route lay 
through the Domain, and led us past several villages surrounded 
by fields and orchards. The Company gives advances for building, 
and allows the people, on the payment of a nominal land rent, to 
plant orchards of plum and apple trees, from the fruit of which 
they distil a spirit. The control of all such concessions is vested 
in the Forest Officers. We passed through some forests of beech, 
mixed, at the lower levels, with hornbeam, birch, and other trees, 
and higher up, with spruce, silver fir, and a small proportion of 
larch. We noticed a considerable number of plantations, the plants 
standing in vertical lines. We halted at the village of Frdnzdorf 
(1,770 feet) ; and then turning southward, followed the main valley 
of the Berzava, until we reached the reservoir (altitude 2,180 feet) 
above which a portion of the beech forest is being clean-felled. 

The cuttings are commenced at the end of 8eptembor, continued 
throughout the winter, and completed in May or June, when the 
logs are converted into billets 40 inches long. Between July and 
September, a system of temporary dry slides is constructed of 
beech poles, about fi incdies in diameter ; and by this means the 
billets are conveyed — during the period from October to March — 
a part of the way down the valley. The temporary slides cost 
about Id, to 8J. per running yard. In winter, when the frost is 
on the ground, a fall of 7 in 100 is sufficient for them ; hut, for 
work during the dry season, a slope of from 10 to 15 in 100 is 
required ; and if the billets do not run freely, the slides must be 
wotted, so as to reduce the amount of friction. Over the last two 
miles above the reservoir, a system of wet slides has been con- 
structed in connection with the dry ones ; and down them the 
wood is sent — between April and July — to a point immediately 
below the dam. The main channel of the wet slide is formed of 
planks from 2^ to 4 inches thick ; it is 24 inches wide at bottom, 
40 inches wide at top, and has a fall of 1 in 100. If such w^orks 
are required to last for a single year only, the timber used is fir ; 
if for five or six years, it is beech ; oak will last for ten years. The 
main portion of the existing slide cost 3s, per running yard, the 
feeders, which are of smaller section, costing 2s, 6d, The slide, 
when in use, is full to the brim with water and billets ; and men 
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are stationed at sharp bends, or other points where obstructions are 
likely to occur, in order to prevent a stoppage, by pushing; the 
wood along. Where an exceptionally steep fall is met with, there 
is an ingenious arrangement for passing the water into a sub- 
channel, by means of a grating in the floor of the slide, and thus 
reducing the speed of the descending wood ; the water re-appears 
lower down, where the fall is less. The slide passes beyond the 
end of the dam, below which it is furnished with a number of 
outlets, each leading into a shoot, so arranged as to throw the 
billets into the bed of the stream. Each outlet has a door, which, 
when it is opened and thrown back across the slide, bars the fur- 
ther passage of the wood, and permits it to escape down one of 
the shoots. When the first door has been open for some time, 
so that a large heap of billets has been deposited, it is closed, and 
the next one is opened, and soon, until the stream bed is suffi- 
ciently filled with billets, — that is to say, when some 350,000 to 
500,000 cubic feet have accumulated. 

The dam, which has been built at a distance of about 5^ miles 
from the head of the Berzava, where the forest is situated, is made 
of wood and stones, faced with clay ; it is 37 feet high, and the 
reservoir, when full, contains million cubic feet of water. 
When the sluice gates are opened, the reservoir empties itself in 
five hours ; and the billets are carried down the Berzdva, which 
has a fall of 1 in 100 for the first mile, and of from 3 to 5 in 100 
or the rest of the way. The first weir, which is near Besicza, at 
a distance of 23 miles from the dam, is reached in about six hours. 
The wood caught at this weir is led by a canal 600 yards long 
running beside the river to the first charcoal yard, where 26 kilns 
are at work. A part of the wood which passes it is caught by a 
second weir, 500 yards further down, whence it is taken by a canal 
to a second charcoal yard provided with 34 kilns. The remain- 
der of the wood is arrested near a third yard containing 40 kilns, 
by two strong weirs, beyond which none of it can pass. A narrow- 
gauge railway traverses the yards, and by it the charcoal is conveyed 
to the furnaces. The three yards together hold 4J million cubic 
feet of wood, and are capable of turning out a million and a quarter 
bushels of charcoal in a year. The time occupied, from the com- 
mencement of the fellings to the delivery of the last batch of wood 
at Resicza, is about one year and ten months ; and the total cost 
of production, including felling and converting, is of a penny 
per cubic foot (stacked). It is said that if the wood had to be 
conveyed by carte to Resicza, the cost would be at least doubled. 

In the month of October, two years after the commencement of 
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the fellings, charcoal-making is begun in the forest. All the wood 
unsuitable for floating is then put into kilns, which are circular in 
form, and of various dimensions according to their situation, the 
largest containing 5,000 cubic feet (stacked) of wood. The split 
billets are laid at the bottom, and round pieces cut from branches 
are placed above them. 

It is said that 100 cubic feet of stacked wood, equivalent to 72 
cubic feet of solid wood, yield 38 J bushels of charcoal at Resicza, 
and 35^ bushels in the forest, where the arrangements for making 
it are not so perfect. The wood is almost exclusively beech, the 
kinds next in order of importance being oak, lime, and silver fir. 
The forest now being cut is aged from 1 20 to 140 years, and it 
yields 2,450 cubic feet (solid) of wood per acre. There is a good 
deal of advance growth on the ground, especially at the lower 
levels ; but, where this is wanting in sufficient quantity, the crop 
is completed by planting. 

Before leaving the reservoir, we were shown the arrangements 
for breeding trout, which are conducted by the Forest Officer ; and 
we then drove back to llesicza, stopping for a short time at 
Frdnzdorf, to see a dance given after a lioumanian peasants’ 
wedding. The women’s dress consists of a white embroidered 
garment, reaching to the ankles ; a long and narrow woollen hand, 
wound round the waist, and use<l for carrying loads ; and a pair of 
bright-coloured and richly ornamented woollen aprons, one worn 
in front and the other behind, the latter ending in a long rod 
fringe, which falls to the bottom of the white skirt. A red 
flowered handkerchief, bound over the hair, completes a very 
picturesque and semi-oriental costume. Most of the girls w'ore 
bright-coloured natural flowers in their hair, and the bride was 
distinguished by a white wreath. The men are clad in white, with 
a coloured jacket ; they wear sandals, and wind strips of cloth 
loosely round, the lower part of the leg. The dance appeared to us 
a rather monotonous one ; but those engaged in it, among 
whom we noticed a large proportion of remarkably handsome 
women, seemed to be enjoying themselves thoroughly. 

On the morning of the next day, accompanied by M. Fery and li. 
de Bene, we paid a second visit to the Bessemer works at Rcsicza, 
where we saw the making of railway-carriage wheels, and other 
things ; and in the afternoon we mounted to the high ground above 
the town, and inspected the wire-rope tramway, 270 yards long, 
used for carrying ore down to the furnaces. There are two trucks, 
one at each end of the rope ; the full truck in descending draws 
up the empty one, so that no engine is required. We were told 
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that a wire-rope tramway, 17 miles long, and worked by steam- 
power, is in use in Transylvania. 

Aiona and the Danube. 

On the 20th of July we left Resicza, and drove 37 miles across 
the hills to Anina, stopping on the way to look at the Bulgarian 
village of Krassova, through which our road lay. The country 
is very much deniidod of trees, apparently owing to excessive graz- 
ing, but some planting work is going on in places. At Anina we 
were received by M. Schmidt, the Company’s chief engineer, who 
treated us with groat courtesy and kindness. He took us over the 
iron-works, where we saw the manufacture of cast-iron columns, 
rolled iron bars, wire, and nails. Some very pretty ornamental 
ware of the same metal was also being made, and a specimen of 
it was presented to us. 

The locality is rich in both coal and iron, and also in a bitu- 
minous schist, yielding, on distillation, an oil from which petro- 
leum and paraflfin, to the amount of 1,800 tons per annum, are 
manufactured at Oravicza. 

We quitted Anina next day by train, passing through a beauti- 
ful beech forest, succeeded by an open country, which has evident- 
ly suffered very much from over-grazing, the red soil on the hill- 
sides being completely exposed in the neighbourhood of the 
villages. The scenery up to Oravicza is very beautiful ; but be- , 
yond this we crossed a cultivated plain, producing, in addition to 
grain crops, which were b(dng harvested by the peasants in their 
white drosses, a great quantity of maize, and some potatoes and 
vines. Wo then travelled by way of Jdm and Jassenova to Bazids, 
where we passed the night. 

On the morning of the 22nd we went on board one of the Danube 
boats, and steamed down to Orsova. On our left were the spurs 
of the Eastern (Carpathians, and on our right the ’{Servian bills. 
The wide river is here very rapid and muddy, and there is a great 
deal of traffic on it, many steamers and boats of all kinds, including 
“ dugouts,” being seen. There were also some floating mills. The 
low Servian hills are, as a rule, well wooded ; but on the Hungarian 
side, where the general aspect is southerly, the forests are confined 
to the higher levels, the lower slopes being occupi(id hy villages 
and fields. After pasfting down several rapids, we entered the 
beautiful defile of Kasan, where we saw, on the right bank, the 
remains of Trajan’s road, cut out of the base of the cliffs. His 
inscription on the rock is still legible. This is the finest part of 
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the lower Danube, the scenery being equal to, or even surpassing 
the best parts of the llhine between Coblenz and Bingen. 

On leaving Orsova, we drove a distance of 16 miles up the valley 
of the Czerna, in which there are some magnificent poplars, to the 
B^ths of Hercules, where, after dining at the Kursaal, we passed 
the night ; and, rising the following morning at 3 A.M., we drove to 
the railway station, and took the train for Buda-Pesth. At first 
the country was very hilly and well clothed with woods, but as we 
advanced further the valley opened out, and was cultivated. Wo 
struck our old route at Temesvar ; and, crossing the Hungarian 
plain with its vast fields of maize, its yokes of oxen in the plough, 
and bands of horses treading out the corn, reached our destination 
the same evening. 

That we were able to see so much of the Banat in such a short 
time, was due, in the first instance, to our kind friend, M. Ronna, 
principal Director of the Company, whom we had met at Nancy, 
and who gave us the needful introductions. We were also much 
indebted to M. Willigens, Inspector-General, in administrative 
charge of the Domain, and to M. Drexler, Secretary to the Council 
of Administration, as well as to the local officers previously men- 
tioned in our narrative ; and our most sincere thanks are due to 
all these gentlemen for their kindness, and for the valuable assist- 
ance they afforded us. 

We returned to Nancy by way of Vienna, Frankfort, Mayence, 
and Metz, after having made a most interesting tour. 



Jj. ^HIKAR AND yRAVEL. 

THE MAN-EATING TIGRESS OF MUNDA'LI. 

Our readers will forgive us for l>eing so late in the day with 
our account of this brute, which had been for more than 12 years 
the scourge of the hills inimodiately north of Chakrata. Tho 
present paper was, however, already in print before our June 
Number issued from the press, and it was only want of spsice that 
prevented its publication in that Number. 

According to the information w^e have been able to colh^ct, our 
tigress seems to have been first heard of in 1H7(). Throughout 
her career as a man-eater, she confined herself to a narrow beat 
hardly 24 miles from end to end, ranging from the Rama Sarai 
group of villages in the Jumna valley to the spur immediately 
overlooking Chakrata. 

After leaving the Jumna valley she came up to Lokhdr at 
the top of the spur just above Rama Sardi. From Lokhdr she 
followed up, to the other end of her beat, tho main ridge which 
forms the w^ater-parting between the Jumna and Tons rivers. She 
never left this ridge or its vicinity to go dowm to the numerous 
villages which skirt the valleys of the several mountain streams 
that run down into the Tons. This ridge, being from 8,000 to 
10,000 feet above the sea, is covered with snow from December to 
tho end of March, so that during the winter she remained at the 
lower elevations round Rama Sarai. But so soon as the snows 
were melted, she would come up again, although during April— 
May and October — NovemtK*r the temperature on the ridge after 
sundown stands constantly in the vicinity of freezing, and is often 
low enough for tin*, ground to remain frozen bard for hours after 
the sun is up. 

There can be no doubt that she took to man-eating under stress 
of long starvation, due to the difficulty of securing game in the 
steep mountainous country in which she hud established herself. 
Previous to her appearance tigers were unknown so far north in 
Jaunsar. 

About that time, however, professional graziers (Gujars), grad- 
ually forced to move eastwards from Kashmero owing to scarcity 
of grazing for their increasing herds, reached the Debra Ddn. The 
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custom of these men is to remain in the hills until driven down to 
the Sub-Hinmlayan forests hy the severe winter there. Our tigress 
thus no doubt followed the herds from the Diin forests, and got 
left behind when these went down again at the beginning of 
winter. 

She appears from the very first to have had cubs with her, 
which fact probably accounts for her great destructiveness and 
boldness soon after her arrival in the hills. In September 1S80 
she took up her quarters, with three nearly full-grown cubs, in the 
neighbourhood of Deoban, 3^ miles above Chakrata, and killed 
three men within a fortnight. One of these cubs was shot on 
September 15th by Mr. Smythies almost at the upper end of 
Chakrata ; another was killed by Mr. Lowrie eight days later ; 
while the third, put up with the mother in a beat only five days 
after, got away w^ounded. Through all the vigorous hunt after 
her and her cubs during a whole fortnight, the tigress escaped 
scatheless. 

It has been already said above that she took to man-eating 
owing to the precipitous nature of her haunts, which prevented 
her from obtaining a .sufficient supply of the usual food of tigers, 
vh.j deer, pigs, iic., and, when opportunity offers, cattle. The same 
circumsbince drove her to attacking flocks of sheep and goats, 
which are very numerous in tho.<e rich high-level pastures during 
the periwl from the melting of the snows to the approach of winter. 
She would make one or more rushes through a flock, killing several 
animals, only a few of which she could eat. Thus her appetites 
were not purely anthropophagous, although she no doubt preferred 
the flavour of the better nourished flesh of man. She often appa- 
rently disappeared for weeks and months at a time when she 
chanced to get in amongst a sufficiency of game. When this sup- 
ply ran short, she would suddenly appear and attack men with 
increased })ersistence, killing several within a few days. As she 
grew older, her taste for human flesh increased, and her fear of 
man proportionately diminished. 

If near a herd of cattle she took no notice of the cattle, but went 
straight for the herdsmen. On one occasion, in June 1888, she 
walked at night into an out-office of the Lokhtir rest-house, where 
some men were sleeping at the further end, a cow and her calf 
being tied up in the doorway. She passed these animals without 
taking any notice of them, and carried oflf one of the men. 

Mention of this last-mentioned event leads us to a necessary 
digression in order to recall to the reader’s mind the highly in^a- 
ginutive account of the same, which appeared in June lasWn the 
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Civil and Military Gazette (Lahore), and was subsequently reprint- 
ed by almost every newspaper in India, and even those in England. 
The wag who wrote that article put into his picture a bright moon, 
the invariable cubs, and the usual play with her victim which the 
fond mother goes in for in order to teach her offspring how to kill. 
The picture was still further embellished by several human fig- 
ures perched up in surrounding trees, watching this spectacle of 
horror. What actually took place was simply this : — The move- 
ments of the affrighted cow and calf, and no doubt also the noise 
made by the tigress as she darted off with her victim, w'oke the 
other men, who began to interrogate one another as to the cause of 
the commotion. Some of them even went to the door to investigate. 
Every thing w^as, however, still now, and the men rolled themselves 
up again in their bedding, not recognising in the dark that one of 
their number was missing. AVhat happened in the meantime out- 
side was that the tigress, alarmed by the sudden exclamations of 
the awakened sleepers, dropped her man and made ofi‘ to one side. 
When all was quiet again, she came back and picked up the un- 
fortunate man, who just then became conscious and groaned aloud 
with pain, llcalizing at la>t the po-^ition of affairs, the men inside 
the room rushed out with loud cries only to see, in the dim light 
from the clouded sky, the tigress disappear with their comrade 
down the slop(3 on to the road bcdow. Mr. G. P, Chill, from 
whom we had the preceding details a few days after their occur- 
rence, and w^ho was slee{)ing in the rest-house, came out with his 
rifie on hearing the cries of the men, but the tigress had already 
disappeared, and he merely fired off his weapon in the direction in 
which she had gone, in order to calm the fears of the men. Wo 
ourselves were on that eventful night in camp at MundAli, only 
5 miles from Lokhar, and the account we have given above ac- 
cords in every j)articular not only with the information given by 
Mr. (/hill, but also with that given to us directly by eye-witnesses, 
and by Dhan Singh, the headman of Lokhar, whom we met last 
only a few days after the death of the tigress. 

There wa^ a strange fatality which always brought the tigress 
to Mundali while we were there. In 1883 wo spent two months 
at Mundali, during the whole of which time she kept within the 
immediate neighbourhood. For several nights running she pa- 
trolled the road running along the main ridge above Munddli, and 
also the bridle-path connecting Mundali with that road. She often 
prowled round our camp at night, on two occasions coming right 
inside it. The first time she came it was past midnight, and every 
one was asleep. Our orderly was, however, fortunately sleeping 
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lightly, and was suddenly awakened by the dull thuds of some 
heavy animal, like a buffalo (to use his own words), galloping 
down the soft slope just above his shuldari. A presentiment of 
the tigress’ approach made him snatch up a brand from a large 
fire that was burning immediately outside the opening of the tent, 
and at the same time to shout away at the top of his voice. He 
had hardly begun doing this, when the flaps of the tent were 
Sjiddenly flung open, and he found the brute glaring at him with 
only the log fire between them. His shouting awoke the half- 
dozen fellow-ocou pants of his tent, and between them they made 
such an infernal hullaballoo, while he kept flourishing the fire-brand 
across the opening of the tent in the face of the tigress, that the 
beast could do nothing more than continue standing there and 
glare at the men. This w’ent on for about two minutes, by which 
time the w’hole camp was astir, and a number of men. armed with 
bludgeons, fire-brands, and anything else they could pick up, 
rushed on the scene. Such an iicoession of force was of course 
rather more than the tigres> had bargained for ; she sprang back 
a few paces, tore U[» in her rage great clods of <‘arth, and sulkily 
walked away, by the same route by which she came, into some 
cover not far ofiP. The orderly’s tent, which had been pitched about 
30 yards in advance of the rest of the camp, was of course forthwith 
abandoned, and its occupants were only too glad to pass the rest 
of the night within the body of the camp. 

The next visit the tigress paid us was about 10 p.M. before any 
one had turned in for the night. The moon, just passed Ikt full, 
was concealed by clonds, hut enough of her light parsed through 
to enable objects up to 20 yards ofl‘ to be discerned clearly. A 
party of the servants were sitting gossiping round a fire on the edge 
of a terrace. Suddenly one of the party, who was fiicing the edge 
of the terrace, caught sight of a crouching animal about 8 
yards oif. Instantly a hue and cry was raised, and the tigress 
sprang away and disappeared down the slope. 

A few days before our arrival at Mund&li the tigress had entered 
a cabin built of large hewm slabs, in which about 18 men 
were asleep, and walked off with one of the sleepers without awak- 
ing the rest. This incident and the attack on our orderly’s tent 
combined to render us circumspect, and before retiring for the 
night we invariably bolted the doors and windows ot the rest- 
house occupied by ns. We are reminded of this circumstance by 
the remembrance of some raillery, of which we were the butt at a 
dinner party, and the purpose of which was to bring our courage 
into question. The scoffer, who will recognise himself when he 
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reads this, laughed at the mere idea of the most daring man-eating 
tiger going near a house or tent, much less entering it. The 
evidence of the orderly and his companions who had seen the 
tigress by the light of their fire, thd evidence of our own eyes, 
which had seen her well-marked foot-prints before the orderly’s 
tent and in the soft soil of the slope beyond, went for nothing. 
In our terror a leopard had assumed the proportions of a tiger 1 
Against the direct evidence of the eyes of several individuals, who 
were by no means griffs in the matter of tigers and leopards, the 
mere opinion of one individual, who said that only a leopard could 
display the boldness this supposed tiger had been re{)orted to have 
shown, was accepted as sufficient disproof. The supposed leopard 
has now been shot, after repeating all its previous performances, 
which it was so absolutely certain no tiger could have been guilty 
of ; but, unfortunately for our scoffer, this leopard has had the bad 
grace to turn out to be a tiger, not the mythical tiger seen by the 
dim light of the camp fire through the spechicles of terror, but a 
real unmitigated tiger. 

For those who are still incapable of believing that a tiger can 
enter a tent or house, we will cite another instance wdiich occurred 
last March. Sawing operations were going on just above the Tons, 
about 24 miles further in the interior of the Himalayas than 
Mundali, and the sawyers were located in several huts huddled 
together by the side of the Tons-Rama Sarai bridle-path. One 
night a tigress, who had previou>ly killed and eaten two people, 
and was accompanied by two young cubs, went up to one of the 
huts in the middle of the group, pushed open the door, entered 
the hut, stepped over the first sleeper, and seized the next one by 
the throat, causing instantaneous death. 

But to return to the Mundali tigress. We have said before that 
by a strange fatality her visits and ours to Mundali always coincicl- 
ed. On the 7th of May, 1889, w’e reached Mundali in company 
with the Forest School students, who were on their hill tour. 
On our way we had been informed that she had just been killing 
two women in Rama Sarai, and so we congratulated ourselves 
that she was well out of our way. Nevertheless we warned the 
students and their servants to be careful. One party of four 
European students pitched their tents on a spur about 80 yards 
above the place where our orderly’s tent had been attacked 
six years ago. Towards 10 o’clock that night, the moon being up 
one of the students happened to come out of his tent, when only 
eight paces off he observed a large animal standing at the same 
distance from their kitchen tent, lie at once called to the others 
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The tigress, for she it was, finding herself observed before she was 
ready to do any damage, fled down the hill and disappeared. 
The students could hear the thuds of her footsteps as she sprang 
down the slope. 

The next night the, same students, expecting another visit, sat up 
for the brute ; but instead of turning up again at our camp, she 
killed some sheep belonging to shepherds, whom only four days 
previously she had followed up from Rama Sar&i to a high-level 
grazing ground about miles above Mundali. One of these shep- 
herds she had attempted to carry off' two days previously, but 
missing her spring, she only clawed his back and was driven 
off by the father of the young man striking her on the head with 
a stick, while a plucky large Bhutia dog seized her by the neck. 
This sudden double attiick was too much for her, and she made off 
as fast as she came. Two of our students sat up the following 
night over the dead sheep, but although she prowled about the place 
and gave chase to several buffaloes, she did not come to the kills. 

The night of the 11th was dark and rainy, and we were sure the 
tigress would hike ad\antage of this eireumslanco. And so she 
did. There was a lu^rd of buff'aloes just above our camp. Here 
towards morning, as one of the herdsmen oam(' out alone from the 
hut in which about ten of them were li\ing together, the tigress 
sudtlenly ru.'hed at him. Luckily he dodged her and ran back 
into the hut. Foiled of her prey, >he gave chase to a small, but 
full-grown buffalo, which, taking fright, had separated from the herd 
and wa.s running down the hill. She soon overtook the buffalo, 
and killed her just below the road immediately above the head of 
a det*p and .‘^teep ravine. As soon as it was light, the herdsmen 
promptly moved off’ to another grazing ground about 2 milc'^ nearer 
Chakrata. Tin* tigress evidently followed them, for she Avas met 
just above that locality by our diik man and syce, who saved them- 
selves by shouting and howling at her like mad. 

On the news of the buffalo being killed reaching our camp, Mr. 
Osiiuistoii, one of our latest recruits from ('oopor’s Hill, and Mr. 
W. Hearsey, one of our students, got a ynnehan tied up near the 
kill, intending to sit up for the tigre.ss towards evening. To pre- 
vent birds from interfering with the kill, Mr. Hearsey set a ser- 
vant to watch it. About 2 p.m. this man came running back to 
say that he heard some heavy animal, most probably the tigress, 
coming up the ravine, above the bead of which, as said before, the 
buffalo had been killed. Upon this Mr. Hansard, another student, 
came to ask us for the loan of our 12-boro Reilly and to see whe- 
ther Mr. Osmaston would accompany him. Fortunately, os the 
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sequel pr6ved, we had previously forced Mr. Osmaston to take 
the rifle, as his own had been left behind at Chakrata for repairs. 
Both young men started oflF for the scene of the kill, intending to sit 
up on the machan for the tigress. But after having arrived there, 
Mr Hansard, wlio from the very beginning, not being able to realize 
what a terrible animal a tiger is, had thought of going after the 
brute on foot, proposed that they should go and look for her, argu- 
ing that if they sat on the machan they would never get her. Mr. 
Osmaston, who had arrived in this country only in January last, 
gaily closed in with this proposal. He, as said above, had our 12- 
bore Reilly, containing cartridges loaded with explosive conical bul- 
lets, nine of which go to the pound, Mr. Hansard, on the other hand, 
had only a smooth-bore, loaded with slugs. Armed thus, the two 
young shikaris moved down the hillside, each taking one side of 
the ravine. The sides of the ravine w’ere so steep and rough (gra- 
dient in places exceeding 45®), that walking was extremely difficult, 
and Mr. Osmaston came down several times in spite of good screws 
in his boots. It was a good thing that the ground prevented them 
from moving at anything faster than a snail’s pace, for as events 
showed, there was ample cover in the shape of rocks and bushes for 
a tiger to lie concealed within a few feet of the shikari without 
being noticed by an inexperienced eye When they had gone down 
about 180 yards, Mr. Osmaston's side of the ravine iKJcame too 
precipitous for him to walk along it, and ho accordingly descended 
to the bottom with considerable difficulty over rocks, bushes and 
fallen trees. Meanwhile Mr. Hansard was w'alking parallel to him 
about 80 yards off on the steep slope immediately above. “ Sud- 
denly ” to use Mr. Osmaston’s own word.>, “ 1 heard a thud fol- 
lowed by a series of short, snappish, angry growls, and at the same 
moment I heard the groans and cries for help of Hansard crushed 
to the ground by the tigress and struggling, face downwards, to 
get free. The tigress aj)peared to he tearing his neck and face 
with her claws. As quickly as I could, I levelled the double 12- 
bore at the brute, and, although I was very much afraid of hitting 
Hansard, I knew it was the poor fellow’s last chance. So I pulled 
the trigger, and to my relief saw the brute relax her hold and 
come rolling down the precipitous slope, which ended in a 15-foot 
drop, nearly sheer. The tigress never ceased her hideous growl- 
ing, even to the moment when she fell into the ravine and lay 
there in the water within a couple of yards of me. 1 was hemmed 
in on both sides, so 1 knew that if she was still capable of doing 
damage, it was all up with me. In sheer desperation, as my last 
chance, I fired the second barrel into her, and springing down the 
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precipitous ravine — a feat which I don’t think I could possibly 
perform a second time — I rushed up the side of the ravine and 
made for the place where I had seen Hansard lying, his face all 
gory and apparently dying. I could not, however, find him, and I 
rushed back to camp, the direction of which I more or less knew, 
across several spurs and ravines.” 

What happened to Mr. Hansard was this : — As he walked down 
the slope, the tigress must have perceived him and allowed him to 
pass on, probably then stalking him. At any rate she sprang 
upon him from behind, bearing him down at once. Fortunately 
all but one of her canines had been reduced to mere stumps, and 
it was probably because she knew this, and also because the slope 
was so steep, that she attempted to do little more than claw him. 
Even with her worn-down teeth, if she had seized his head between 
her jaws, she must have crunched his skull into fragments. Ac- 
tually she clawed his face and back, dislocating the jaw, but the 
only dangerous wound she inflicted was with her solitary effective 
canine, making a hole just liebind the car and penetrating to the 
back of the mouth. It was a fortunate thing that before the brute 
could inflict further damage, Mr. Osmaston’s first shot did for her. 
The bullet entered in the region of the loins a few inches below the 
spine. But as the shot >vas fired from below, the bullet went up 
against the spine, which it practically broke, and then worked 
along under it raking it, and blowing up everything in its way 
until it reached the lungs, where it stopped. This first shot 
thus completely disabled the animal and rendered her perfectly 
harmless. The second bullet hit her in the shoulder. A minute 
after the second shot w^as fired, Mr. Osmaston’s chaprassi, who 
was at the machan^ hearing his master’s cries for help, rushed down 
the ravine, and found the tigress stone-dead and Mr. Hansard lying 
insensible in the water at the bottom of the ravine. After the 
tigress had let go her hold and rolled down the slope, Mr. Hansard, 
thinking she would come back for him, had crawled down into the 
ravine, only to find himself within 10 yards of his enemy, who was 
of course already dead. It was lucky for him that the shot against 
her spine had made the tigress at once relax her hold of him, 
otherwise he would have rolled down with her and been certainly 
killed in the fall. 

Measured soon after death the length of the tigress was found to 
be 8 feet 8 inches, faer canines, as said before, had been worn down, 
all but one, to mere stumps. Some of them were cracked and chip- 
ping off, and two were quite decayed with a hole running through 
the centre* The buffalo killed by her had not a single tooth-mark 
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on it, and hardly any portion of it had been eaten ; its neck had been 
broken. The tigress was in miserable condition, hardly any fat 
being found even round her kidneys. Although she killed a good 
deal, her broken teeth must have prevented her from eating any- 
thing like a full meal. 

Mr. Hansard was attended to immediately by the Native Doctor 
attached to the School, and on the third day was carried into 
Chakrata, where, under Dr. Buttorworth’s skilful treatment, he 
made such rapid progress towards recovery at the Military Hos- 
pital, that before the end of June he could bo removed to Mussoo- 
rie, a distance of 40 miles. At Mu^soorie, however, the results 
of blood-poisoning manifested themselves in fcworish symptoms of 
a very severe type, and a series of abscesses formed at the end of 
the w’ound behind the ear, which, pressing up against the brain, 
rendered him delirious for weeks. He has now, however, got 
through the worst, and it is to be hoped that plenty of rest and a 
good climate, combined with his youth, will soon enable him to 
recover his health and strength completely. 


FOREST FOLK-LORE. 

It is of little use now-a-days in India to bewail the loss of some 
of the older customs which the general advance of western ideas, 
and especially the establishment of Briti^h courts of justice, have 
all but swept away. Some of the old institutions, if not perfect, 
were better suited to the mass of the people than is the procedure 
of our tribunals. The old village piinehayet used to exert a power- 
ful and, on the whole, beneficent influence, especially in enforcing 
the local code of morals. I was once a spectator of a most inter- 
esting scene which took place among the hills of Coorg, a small 
principality which fell to us by the fortune of war in 18.30. It is 
inhabited by a well-made, handsome, hardy race of mountaineers 
who managed their own affairs, religious, social and political, with- 
out the aid of a single individual of the Brahman caste. This 
happy state of things has all but passed away already, and wdiile 
western civilization has done some things for Coorg, it has not 
been of unmixed advantage to the honest, manly and lofty char- 
acter for which the Coorgs were once well known to tlieir neigh- 
bours. Settled in a corner of the western mountains of India they 
held their own courageously against all comers, and refused to bow 
the neck to either Hyder AH, the sovereign of Mysore, or to his 
crnel and fanatical son Tippoo Sultan. This little land, measuring 
but 1,200 square miles, has many traditions of brave deeds, of 
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brave men and women, and its children may well be prond of it, 
its beautiful hills and forests and its wide-stretching rice fields lying 
in the deep valleys. 

About five-and-twenty years ago the eldest son of a leading Coorg 
house asked me to be present at a gathering which would greatly in- 
terest mo. Accordingly, we went together next day to a spot about 
two miles from my camp. As wo wound down the hills I saw that 
a large number of Coorgs, men and women, was coming in from 
all sides and meeting in a valley below us. The sight soon became 
a very striking and remarkable one. A long valley enclosed on 
three sides by lower hills, down which rough paths led, was 
blocked to the south by a far higher hill with natural terraces. 
Near the top of this hill were three splendid trees growing side by 
side, and under these were the leading men of Coorg, seated in 
order of rank on either side of the principal man of the land, a 
fine old gentleman, fully (5 feet high, who bad defended the Bux 
stockade against our troops when we cont|uered Coorg. All pre- 
sent were in full dress, long-flowing garments, generally white, 
girded with ample red and black and yellow waistclotlis carrying 
the handsome small silver sheathed knife, while a leather belt over 
the girdle had slung in it, behind, the large and formidable war- 
knife. Many, too, carried the small leather targe. A neatly 
bound turban, or a peculiarly tied handkerchief, was on each head, 
the legs bare, I sat on one side, for the gathering was a purely 
native one. In front of and on both sides of the “ conscript 
fathers^’ and seated at ease or standing and chatting were about 
2,000 Coorg men, and many women in their long white veils and 
petticoats and gay jackets. Behind them again were groups of 
Holeyas, the agrestic slaves of the Coorgs, a race of squat but 
powerful dark-skinned men and women. With them were a few 
Yeravas and other field labourers and some C^ooroobas, a jungle 
tribe. At the command of the headman, silence was enforced and 
all drew nearer, leaving an open space in front of the judges, for 
a very important trial was the cause of this gathering. A Coorg, 
a man of high family, the heir to the head of one of the naads or 
groat septs into which Coorg is divided, had been detected in 
adultery with a woman of the degraded Holeya caste. He was 
brought before all, his knife and girdle having been taken off him. 
Quietly, and very solemnly, the inquiry proceeded. Questions 
were put, witnesses examined, the Holeya woman herself being 
brought up for a few minutes. The case was proved. The accused 
bore himself with great dignity, scorning to tell an untruth, though 
he evidently keenly felt the shame that had fallen on him. At 
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length the headman rose and a dead silence fell on all. Address- 
ing the man before him he rehearsed shortly his crime, the shame 
of it, the fact of his fair trial, and then pronounced the sentence, 
that “ from the next morning^s dawn the ofiPender should be 
out of wood and. water within the confines of Ooorg.** A long 
drawn breath w’as all the response that came from the assembly. 
For a minute the unhappy culprit stood motionless, he then threw 
his hands up over his head, a prolonged quavering cry of the 
deepest distress issued from his lips, and turning ho w'alked slowly 
away, alone. All his life was blasted, for from that day no Coorg 
could ofiFer him shelter, or food or drink. Exile, hopeless and end- 
less, was all that now lay before him. Slowly and quietly the 
assembly broke up, and the groups melted away among the sur- 
rounding hills and woods as the evening shadows began to fall on 
the soft and beautiful land from which Appaiya was henceforth an 
outcast. 

About the same time it was my fortune to come across two other 
very interesting sights in this same country of Coorg. One was a 
religious ceremony performed quietly by the head of a small house. 
The name of this individual w'as Ootiah, a man fond of sport and 
possessed of great skill in wood-craft. Accompanied by the mem- 
bers of his household and a few others he led two buffaloes, both 
males, to a small glade in the forest, and after some invocations 
addressed to the demons of the forest he slow one buffalo by cut- 
ting its throat, and then sprinkling some of the blood on the other 
buffalo he turned it out free to go where it listed. There was 
very little circumstance accompanying the sacrifice. It was ]»er- 
formed quietly, the spectators looked on quietly, and then all re- 
turned as quietly to their houses. I could get very little informa- 
tion on the matter, further than that it was a ceremony which that 
house had to perform at sUted intervals of several years. It was 
not general in Coorg, nor could I discover that there W'as any 
ground for connecting this worship in a land like Coorg with the 
ritual of the ancient Israelites. It was, apparently, no more than 
a mere coincidence. 

But there is more than coincidence in the fires that are lit on 
Midsummer eve and in the ceremonies that accompany them. In 
France and in Ireland to this day those fires are not unknown, 
and St. John’s eve is a great feast among the Irish peasantry. 
I saw in South Coorg almost exactly the same ceremonies take 
place as prevailed, if they do not still prevail, in Ireland, and on 
Midsummer evo. They were not {Hsrformed by Coorgs, hut by 
Hindoos resident in Coorg. A large shallow, basiQ-shai)ed exca- 
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vaiion about 4 to 5 feet in diameter and some 9 inches deep in the 
centre was prepared in the morning. It was filled with wood 
closely packed, and towards evening this was carefully set on fire, 
and fed till the whole pit was filled with a glowing mass of bright 
embers. Hound this the people danced, the men alone, the women 
being seated a little* apart, and joining in now and then in the 
singing, which was kept up unintermittingly, accompanied by the 
constant beating of the tom-tom, the wailing of a kind of clarionet, 
and flourishes on a large twisted brass horn. Small supplies of 
wood kept the fire in an intense glow. After a time, the greater 
number of people cleared away to either side, two or three men 
alone remaining, facing each other on opposite sides of the pit. 
Some light wood was thrown in, and as it blazed up, children, 
young children, were thrown through the flames from one side to 
the other and caught by the men standing there. Then, with loud 
shouts, while the music played louder and louder, faster and faster, 
one after the other, men, and then the w'oinen, ran through the pit, 
barefooted. As a matter of course, one foot was for a moment in 
the glowing embers. No accident happened, for the men on either 
side immediately seized anyone who stumbled, but for all that there 
was no doubt that some of the devotees must have scorched them- 
selves badly. The embers that bad been scattered during this part 
of the performance were all then swe])t back into the pit, and the 
singing and music, accompanied by wild shouts, varied by quieter 
intervals when the women alone sang in long, wailing, mournful 
notes, went on for three or four hours, when, the fire having burnt 
itself out, the crovrd gradually dispersed and all was quiet. The 
coincidence of season of year, and of the ceremonies, and the cha- 
racter of the music, chiefly sad and wailing, all combine to make it 
almost certain that this passing through the fire in India is directly 
derived from the worship of Baal of old. 

But incidents such as I have just described are now-a-days very 
rare, for India has in the last 25 years altered, in externals at all 
events, more, perhaps, than it did in the two centuries preceding 
that period. 
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Forestry in South Australia. — You will of course be aware to 
what an extent democratic influence prevails in these Southern 
Colonies of ours, and this being the case, you will not be surprised 
to find that, however we may plan or scheme for what we regard 
as the best interest of our forests and everything connected there- 
with, we are not always successful in securing the absolutely indis- 
pensable assent of the various popular representatives thereto. 
As a consequence, wo cannot boast of anything like so complete a 
system of forest management as you have firmly established under 
a more imperialistic regime. Yet, while unable to vie with you 
in such a well-elaborated system, we still, under our somewhat 
more straitened circumstances, can ju'^tly pride ourselves on taking 
the lead in this colony in bringing before the public the impor- 
tance of Forest Conservancy, and can point to the work which has 
been done, both in output of timber from our forests and estal)- 
lishment of promising plantations, as am])le proof of the energy 
and determination which we intend throwing into the pursuit of 
so grand an object . — (Letter from South Australia), 


Number of copies of Workinc^Plans. — In (Circular No. IIF, 
dated 25th May, 1889, the Government of India is of opi- 
nion that sufficient exj)crien<*e has now been gained ns regards 
the form in which Working-Plans for Forests should bo prejmred 
to allow of the diminution of the number of copies distributed. It 
is, therefore, decided that in future the issue will bo reduced from 
] 00 to 30 copies. Of these, fi copies will bo for the use of the 
Divisional Forest Officer concerned, for the Conservator of the 
Circle, and for the Local Government or Administration, respec- 
tively ; while the remaining 12 copies will be forwarded to the 
Revenue and Agricultural Department of the Government of India 
for record and for the use of the Inspector General of Forests. 
This decision of the Government of India has been taken none too 
soon. 
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Thb bio Trees op Viotoria. — As in your highly valuable journal 
of yesterday and this day my name has been alluded to in refers 
ence to the giant trees of Australia, and as some of the remarks 
might imply that in my statements 1 was prone to exaggerations, 
I now beg, by permission of the Ministerial chief of my depart- 
ment, to offer a few’ observations on the points under discussion. 
When some months ago the public announcement appeared that a 
tree had been found at Neerim estimated to be 520 feet high, I 
promptly disclaimed any personal cognizance of such a tree, adding 
that 1 was, from autopsy, only aware of maximum heights approach- 
ing 400 feet. Furthermore, on various occasions I pointed out 
that when travelling — often as a solitary wanderer, with only slen- 
der resources — through our primeval forests at the early time of 
Victorian colonisation, no such facilities as heavy survey parties 
now enjoy were at my command to cut base-lines through the 
jungle for tree measurements in any of the narrow glens in which 
only, and then exceptionally, the real giants of our wood-lands were 
occurring. I further have always been particular to mention that 
in measuring Eucalyptus trees in situ a further difficulty is encoun- 
tered through the irregular growth of their luinihcations in con- 
trast to what can thus be done with straight-growing conifers, 
Inusmuch as the last leading portion of an eucalypt would also be 
quite spreading. In every instance, also, when I published, as 
occasions arose, any observations on extraordinary heights of trees 
recorded by others, I have been explicitly careful in giving the 
names of the observers, without, however, making myself respon- 
sible for any over-calculations of theirs. Indeed, 1 would simply 
say, with an ancient classic author, “ Relata refero^ Thus the 
Dandenong tree, which, through public remarks of Mr. Boyle and 
Mr. (Jaire, excites just now so much interest, has never been seen 
by myself. Still it remains a very memorable object, well worthy 
of a visit, just as the enormously ample base of a hollow eucalypt, 
transferred to the Centennial Exhibition, attracted much attention. 
The stupendous height of 470 feet assigned to a particular Eucalyp- 
tus tree (somewhere near the base of the Baw Baw Ranges) by 
Mr. G. W. Robinson was probably obtained at mere guess during 
a hurried expl > ration tour, but such a statement from him as a 
professional surveyor would carry with it great authority. Through 
the kind attention of our renowned fellow-colonist, Mr, A. W. 
Howitt, I received some time ago information of a tree of B* <^rnyg~ 
dalina, which grew on the southern slope of the Yarragon Ranges, 
wliere it was felled, according to Mr. T. Rollo, by a settler, Mr. 
Dickinson of name, in clearing for his dwelling ; the length niea- 
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Burement of this tree was 410 feet, but unfortunately it was 
burnt off. Mr. C. AValter actually measured and re-measured, 
Iddd, a fallen tree, also of E, amygdalina^ about two miles north 
of Fernshaw, and found it to be 302 feet long ; it was felled by a 
splitter, Hutchinson by name. But as the very oily foliage of this 
species, also chiefly used in Mr. Bosisto's extensive distillations, so 
easily ignites, and as the wood of this kind of tree on damp ground 
is so readily perishing, we are as a rule deprived of the chances of 
re-measuring fallen or felled trees, however much we may wish to 
satisfy scepticism in this re‘ipect. But we might just as well dis- 
credit the occurrence, certainly very rare, of trunks of todea-ferns 
over two tons in weight, notwithstanding a specimen heavier still, 
and weighed at a reliable weighbridge, being placed by me per- 
manently in front of the Exhibition building. For some other 
measurements of - tree giants of ours reference may be made to the 
fth decade o the Kucalyptogvophy^ where also details of enor- 
mous stem diameters Jind stem circumferences are set forth, and 
where, likewise, are alluded to datii about huge Tasmanian euca- 
lypts, as locally furnished by the Rev. J. F. Ewing, and as render- 
ed further known already through Professor Henfrey’s Botanic 
GazettCy as well as through Dr. M. T. Masters’s early writings. Sir 
William Denison secured there also grand results in this respect 
nearly 40 years ago. When last year the question of “ the tallest 
trees of the world ” was anew discussed in connection with the 
Centennial Exhibition, 1 suggested specially to the Hon. John 
Forrest, the Minister of the Lands Department of Western Aus- 
tralia, that the most gigantic of the karri trees might be acciirate- 
iy measured by the local surveyors, in confirmation of, or collater- 
al to, the records left by the late (>aj)tiiin Pemberton Walcott, of 
Karridale, who s]K)ke ol a tree of that species fully 400 feet high, 
and who related astounding basal widths ; while another most 
trustworthy West Australian settler, Mr. T. Muir, of Lake Muir, 
found karri steins 30U feet long to the first branch, as reiterated in 
my Select BlanU. 1 saw there myself, particularly towards the 
Gordon River, karris of marvellous height in dense underwood. 
Here with us giant trees should be particularly sought for where 
the eucalyptus forests merge into those of the evergreen beech. 
What the recently-discovered extensive sequoia forests in Southern 
California may yet reveal of colossal trees remains yet to be ascer- 
tained. Professor Brewer noted several species of Pinna in the 
United States, exceptionally, as 300 feet high, but these proud indi- 
vidual trees went likely out of existence. Here I have, with others, 
repeatedly urged that tracks should be cut to any yet remaining or 
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Dowly-discovered giant trees for easy approach of visitors to the 
spot, and that such wonders of the empire of plants should be re- 
tained as State property, duly protected by Jaw, the ground to be 
cleared around, and to be fenced oflF, so that also the next genera- 
tions may yet enjoy a view of these living wondrous structures of 
centuries’ growth. “As the Australian Association for the Advance- 
ment of Science will hold its next annual meeting in Melboirrne, 
let us fain hope that the few veritable giants of the forests at pre- 
sent known may come within convenient reach in time for the 
meeting — January, 181)0, also to the niernhors, their ladies and 
friends, many from the neighbouring colonies, and, as the railway 
by that time will be ready to Bright, the Association may, perhaps, 
avail itself extensively of the chance to visit the Australian Alps 
right up to the glaciers. — Baron Ferd. Von Mueller. — In Argus. 

The Odoriferous Grasses of India and Cetlon. — There is 
great uncertainty about tlio number of odoriferous grasses growing 
in India, on account of the confusion in which the subject has been 
involved by various botanists and writers, who overlooking varieties 
caused by cultivation or otherwise, have unconsciously multiplied 
species. 

This can only be cleared up by a practical botanist who has 
travelled all over India and Ceylon, or had before him a collection 
of plants from these coiintrie*^. There is no doubt that when he 
comes to describe the order Graminece in hi" Flora of British India 
now in course of being written, Sir J. D. Hooker will, with the 
materials in hand, throw much light on the subject. 

The present contribution is intended as the description of an 
Andropogon, which I think is a new one, and does not presume to 
clear up the obscure points about the scented grasses which may 
exist in India, for my knowledge of botany in general is po<‘r and 
limited to a few tracts of the Bombay Presidency. 

Before I describe this Andropogon to you, let me briefly mention 
those that are already more or less known. We find the following 
growing wild or cultivated in different parts of India and in Ceylon 
and yielding aromatic oils and other scented products; — 

1. Andropogon iVIrir^wA, Linn. — This is a magnificent looking 
grass, with leaves glaucous, large and attenuated at the end ; the 
stem six feet high or even more, with a long drooping panicle about 
two feet or more in length, consisting of numerous panicled 
branches. According to General Munro, the distinguishing features 
^ of this grass are its rufous colour, short spikes, and narrow leaves. 
This plant, which is said to grow wild in Ceylon, is also met with 
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in certain parts of the Madras Presidency, particularly in the 
Southern portions, near Travancore. It is also cultivated in Ceylon 
and Singapore, whence considerable quantities of the oil distilled 
from it finds its way to the European markets, where it is known 
under the name of Citronelle oil. (See a beautiful drawing by 
Trimen and Bentley in their work of Medicinal Plants, p. 297). 

2. Andropogon citratus, DO. — ^This grass yields the lemon grass 
oil, or oil of verbena of commerce in India. It is found in gardens, 
and appears to occur only in the cultivated state, although it is 
stated that in Ceylon it may be seen growing wild side by side 
with the first-mentioned species. The close resemblance it bears 
to the former would seem, however, to suggest tho idea that it is 
only a cultivated variety of A, Nardue, 

The specimen on the table, collected in tho garden of the Bishop 
of Damaun at Colaba, belongs to this plant, which is also shown in 
Plate 280 given by Wallich in his Plantce Aftiaticce Rariores under 
the name of Andropogon Schcenanthus. Andrapogon citratue is 
known to the natives of India under the name of Oli-cha (green tea), 
and is in fact used at times for aromatizing this beverage and in 
flavouring curries. An infusion of the leaves is used as a diaphoretic 
in febrile cases and also in flatulent affections. The oil is used in- 
ternally for allaying vomiting and gastric irritability in case of 
cholera. It is also used externally in rheumatism. 

The properties and utes of the last-mentioned species A. Nardus 
are similar to those of Andrapogon citratuB, 

3. Andrapogon laniger, Desf . — (See Fodder Grasses of the Plains 
of North- We.stern India by Duthie, Plate 23). This grass, known 
as woolly Andrapogon^ grows extensively on the northern coast of 
Africa from Egypt to Algiers. It is also found in Arabia and in the 
north of India. According to Mr. Duthie it is common on cultiva- 
ted land in Sind, the Punjab, liajputana and parts of the N.-W. 
Provinces, and it is also recorded from Thibet at an elevation of 
11,000 feet. 1 had only one specimen (now lost), said to be from the 
Deccan. It is not ascertained whether this grass is distilled for the 
production of its oil, but its roots are sometimes used like khas-klias 
in the manufacture of tatties. 

4* Andrapogon versicolor^ Nees. — This grass exists in the more 
elevated parts of the Central Provinces of Ceylon. Mr. Thwaites 
says : — The inflorescence of this species has, when crushed be* 
tween the fingers, a rather agreeable aromatic odour. The essential 
oil appears to be situated principally at the base of the spike* 
lets.” 

5. Andrapogon SchoenarUhuSy Linn ; A. Martini, Roxb. ; .A. pocA* 
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norfM, Trin. (Sp. Graminearum, Vol. III., Plate 327) nardmdea^ 
Nees; A. calamus aromaticus, Royle; (Illnstrations of Hitn. Botany, 
Plate 97), a variety with dense inflorescence. 

This grass, named Ginger-grass by Europeans, is known to na- 
tives as Rosa^ Rasha^ Rose^ &c. It is of all the Andropogons the 
best known. It appears from the Bombay Gazetteer^ Vol. XII., 
that in Kbandeish people distinguish two varieties, one with bluish 
and the other with white inflorescence. This is what the GazMieer 
says ; — “ Another important branch of distilling is the preparing 
of oil from the forest grass known as Rasha (Andropogon ScJuBnaiv^ 
thus), which is of two kinds, one with bluish and the other with 
white flowers. The oil produced from the first is of a green colour, 
and is called Sophia, that from the other is white, and is called 
Motia. The Motia oil fetches a higher price than the Sophia, 
Both grasses grow freely, though not very widely, in many open 
hill sides in West Khandeish, especially in Akrani.” 

An intelligent Parsee, who some years ago farmed a field in Khan- 
deish for distilling oil from thi<j Andropogon, tells me that there is 
no such thing as blue or white varieties; that the grass which 
bears bluish-green and white inflorescence when young becomes 
red when ripe. This accords with my observation regarding the 
changes of colour which this Aridropogon undergoes as it grows 
in the Deccan and Konkan. When young the hairs of its spikelets 
give it a peculiar greenish-blue or whitish appearance, but when it 
grows older the whole of the inflorescence with the bracts, or floral 
leaves, especially when these are exposed to or dried in the sun, 
becomes reddish as anybody can verify this fact on their way to 
Poona at the end of the rainy season, and from the several speci- 
mens laid on the table collected in the Deccan, Thana and Khan- 
deish. Those of the last place and the two bottles of oil were kindly 
sent to me by a Government officer. On examination you will find 
all the Khandeish specimens to be of reddish-brown colour, and the 
kind of oil named Motia is of a rather clear golden colour, resemb- 
ling olive oil, and the Sophia turbid or reddish, not white, as stated 
in the Bombay Gazetteer, There are also on the table specimens 
received from Nasik, the inflorescence of which is of a beautiful 
admixture of bluish- white and reddish colour. 

Now the question is whether the two varieties, blue and white 
mentioned in the Gazetteer, are coloured red by age. It is prob- 
able that the same plant may bear inflorescence bluish-white and red 
at different stages of its growth, and the colour and density of its 
^ oil may vary according to the process of distillation employed, or 
according to the age at which the plant is cut. 
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It may also happen that instead of varieties there may be distinct 
species. Roxburgh, in his Flora Indicay describes an aromatic spe- 
cies under the name of A, Iwarancusa. Some botanists, howeveri 
think that this description applies partly to A. laniger and partly to 
A. Schoenanthus, Others believe that there is in Northern India a 
grass with white hairs which, though closely allied to A, ScfuBoanr 
thusj is a distinct species. 

Fluckiger and Hanbury, in describing in their Pharmacographia, 
page 663, the uses of grass oil say : — “ Grass oils are much esteimied 
in India as external applications in rheumatism and other such 
affections ; Fnsa oil is said to stimulate the growth of hair. Inter- 
nally grass oil is sometimes administered as a carminative in colic, 
and an infusion of the leavt's of lemon grass is pre>crihed as a 
diaphoretic and stimulant. In Europe and America the oils are 
used almost exclusively hy the soa^vniakers and perfumers. The 
foliage of this large odoriferous Species of Afulropogon is used in 
India for thatching, it is eaten voraciously hy cattle, whoso flesh 
and milk become flavoured with its strong aroma. 

But the most remarkable use made of any grass oil is that for 
adultering Attar of ro»e in European Turkey. The oil employed 
for the purjKise is that of A, Schfvnanlhxt^^ Linn., and it is a curi- 
ous fact that its Hindustani name is closely similar in sound to the 
word Rose. Thus under the designation Rtma^ liowioh^ Rosa^ Ro^iy 
or Roshej it is exported in large quantities from Bombay to the porU 
of Arabia, ])rohahly chiefly to Je<i<lab, whence it i" carried to Tur- 
key hy the Mahomedan pilgrims. In Arabia and Turkey it npjiears 
under the name of Idns Yaghiy while in the attar-producing 
districts of the Balkan it is known, at least to Europeans, as 
Geranium oil or Palmarom oil. Before being mixed with attar the 
oil is subjected to a certain pre|mration, wdiich is accomplished 
by shaking it with water acidulated with leimm-juice, and then 
exposing it to the sun and air. By this process, recently described 
by Baur, the oil loses its ptmetrating after-smell, and acquires 
a pale straw colour. The optical and chemical difference lietween 
grass oil thus refined and of attar ol roses are slight, and do not 
indicate a small admixture of the former. If grass oil is added 
largely to attar it will prevent its congealing. ” 

l)r. Dymock, in his interesting work “ the Vegetable Materia Mo- 
dica of Western India.” says ; — “ The annual export of Rom oil 
from Bombay to the Red Sea porta and Euro[>e exceed 40,000 lbs.; 
it is much used by the Arabs and Turks as a hair oil. The Bombay 
dealers know nothing of its being used to adulterate otto of roses* 
In India sandal-wood is used for the purpose. *’ The learned 
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doctor makes no mention of two varieties of Roosha grass and their 
oils described by the Gazetteer, 

All the Andropoyons mentioned hitherto belong, as yon will per- 
ceive, to the section called Cgmbopogon. There are, however, two 
other species also foupd in India which belong to the section Gym^ 
nopoyon^ one of these is Andropoyon muricatus. This is a tall grass 
plentiful in the moist plains of Southern India particularly Bengal. 
The ancient rulers of the country appear to have levied an impost' 
upon its cultivation. This grass is known on this side of India as 
Valeru and Vala and is used in some provinces as a thatching ma- 
terial or as fodder. When young it is eaten by buffaloes. The 
roots, named khas^khas are used in making the fragrant fans and 
tatties. It is said that the roots are exported to Europe, where they 
are employed in perfumery, and they are used in India in cases 
of fever in the form of an infusion, &c. 

In the Jhung Settlement Report, it is stated that its tough roots 
are used in making ropes, and also that the brush employed by the 
weaver foi arranging the threads of the wel>-baskets are made of 
the stems. In Oudh a perfume called Itar is extracted, and used 
medicinally. {See Dymock’s “Vegetable Materia Medica”and 
Duthie’s “ Fodder Grasses,’’ Plate 24). 

All the Andropogons mentioned above have been described by 
various authors, but the following, a^ far as my knowledge and read- 
ing go, has not been described by any ; I have therefore named it 
A, (Hlorains. 

It is known to the natives as Gawat Wedi. I came across it 
whilst arranging plants and dissecting spikelets of grasses for Dr. 
Lisboa. 

Description. — (hilm erect, Jl-o feet high, sometimes branching 
from the lower part, glal»rous; nodes long-bearded, leaves lanceolate, 
cordate at the base, acute or aeuniinate, with a few long hairs; 
the lower cauliiie and radich^ lea ve> long; the upper small but their 
sheaths very loug; ligula small; spikes numerous, erect branched, 
pedioellato (the ptHlicel of the low’er spikes longer), and congested 
at the end of a long peduncle without a sheathing bract and form- 
ing an erect, dense, ovoid |>anicle. The rachis, pedicel and the spikes 
covered with long silky hairs. Spikelets nearly two lines long of a 
purple colour, the sessile and the pedicellate nearly similar ; outer 
glume of the sessile spikelet rather thiu, many-nerved, somewhat 
obtuse aud covered with long silky hairs, with a pit in some spikelets 
of the same plant and absent in others; second glume as long as the 
first or little longer, but broader, thin, and keeled; third glume 
thinner and hyaline; fourth glume smaller or an awn inch long, 
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with an hermaphrodite flower at the end of the pedicel. Pedicel 
of the pedicellate spikelet covered with white hairs, but the spikeiet 
almost free of hairs. Outer glume stiff with five or more nerves 
not prominent, almost obtuse; second glume thinner, with three 
nerves somewhat broader but as long as the first; third glume 
hyaline, smaller; fourth glume very small, hyaline or none; no awn; 
at the top of the pedicel three stamens not well formed and not as 
large as in the hermaphrodite flower. 

This grass is common at Lanowli on the right side of the 
station in the fields beyond the woods, where it grows along with 
Pollinia tristachya^ Thw.; hchtetnum R. Browm; Arundinella 

nepalenfnsy Trin., and other annual grasses. The purple-coloured 
spikes of A. odoratus and PoUinia tri^tachya congested at the 
end of long peduncles form a most elegant and beautiful feature of 
the scenery’’ of the field towards the end of the rainy season. It is 
said to bo not uncoininon at Khardi, Thnna. 1 have found it in 
the collection received from this district. 

From the description and from the .specimen laid on the table, 
you will see that this Andropoyon Indongs to the section Gymnopogon^ 
and is different from all other aromatic Andropoyons, and as I 
believe it to be a new s|»ecies, 1 have called it as stated alcove, A. 
odoratm. The leaves and the inflorescence also, when pressed be- 
tween the fingers, emit an odour altogether different. If you examine 
the small quantity of volatile oil, of a hoantiful golden yellow colour, 
which is on the table in a tiny HttU? gla.**s tul)e markf^i A. odf^ratus^ 
and compare it with that of Martini in another similar tulie, also on 
the table, extracted by Mr. Prebble, of Mt*ssrs. Kemp and (<o., yon 
will certainly pronounce that the otlonr of the new species is soft, 
sweet, and more agnvable tlian that of A, Martini ; and if it lie 
manufactured on a large s<*ale, with great care and by an iinpro%'ed 
prociess, if jiracticahle, it may prove superior even to that of A. 
tardus and A, citrutu*. 

Chemical analysis could not be undertaken, l>ecaas6 the quantity 
of the oil extracted was t<K> small for the purpose. — (Mrs. J. C. 
Lisboa at Meeting of Ptntibay Natural History Society), 
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A NEW VIEW OF JAUDINAGE. 

1 \\ 

Every one of our readers who has imbilied his first ideas of 
forestry from Nancy will have welcomed the appearance of their 
old veteran master in the pre<wmt discussion. May the letter from 
him, which wa-^ puhlished in our July is'^uo, be only the forerunner 
of many others to follow. 

We regret that a personal element ha'^ been introduced into the 
discussion. Our second article, wdiich appeared in February last, 
merely stated that the system of jardinage and the developments 
of which it is capable have not received fair treatment at the hjinds 
of the great bmly of French foresters. To prove our po.sition it 
was necessary to ipiote from the text-hooks which have ser\ed as 
the basis of teaching in France since the establishment of the 
Nancy Fonvst Schoid at the commencement of the second decade 
’ of this century. We meant uo personal reflection on the grand 
old foresters w-ho wrote them. 

Mr. Porter has in no way shaken our position, for he has 
brought forward no argument against it, Ilis attack on it is 
simply limitiHl to asserting that our article contained “ incorrect 
statements about the teaching of the French school.” Without 
inteiuling any disparagement to that great institution, which from 
the Hue Girardet has for the past 6() years moulded, through its 
alumni, the systems on which the splendid forests of Franco are 
now managed, we have no reason to withdraw or modify any of 
the stnteiiients made in the article in question. Wo have taken 
the trouble to read through carefully again the various French 
text-books, and not excepting oven Boppe’s Traits de Sylviculture^ 
which had not appeared when our article was written, they have 
again left on our minds the impression that jardinage as a system 

2 a 
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of culture can l>o adopted only ns a pxa aller^ faute de mieux, Be- 
sides this, wo have discussed the matter with several old Nanci^ensy 
and they entirely support our statement. 

Mr, Porter says, “ as for the motlc deti MalrcieSy that it is the 
method par e^vceUence for fore>t in the plains no one will deny.** 
We have seen in our ramhles a very lar^^e area of our plain forests, 
and can without hesitation say that for i)9-10()ths of them tho 
mode des ^clalrcies would not only bo tho worst possible system of 
treatment to apply, hut practically totally inapplicable. 

The mode des tclaircies certainly a most exc<dlcnt one wherever 
circumstances are favourable for its adoption, and wo have no 
quarrel with it at all ; hut wt* mii-t ha careful never to lose si^ht 
of the proviso that circuni<«tanceH .should be favourable for its adop- 
tion. It is in forj^ettinjj this very obvious proviso that foresters 
whoso ideas are based only on what they have obser^ed in Franco 
are apt to attempt to {generalise the system too imich in India. In 
order to apply tliosy>tem we re<piire M*venil coiK’oiiiitant conditions, 
the principal of wjiich are (\) more or les'* complete uniformity of 
the main factors of {growth, riV., xdl and climate, (ii) .s[)ecies, soil 
and climate capable of prodindiii; a more or less loftv, more or less 
complete, leaf canopv, an*I ( iii) two, or at the outside three, pre- 
prarions .sj)ecios, all of which are rea«lily marketable from the time 
th(*y reach the pole How many forests are there in India 

which present the-f* three conditions? 

Tho moile des fWo/mVfl and jnrdinngey as systems of treatment 
and mariaj'cment of f'on-sts, are the very antij>otltrx of one another, 
anfl it is surely wise to admit that in the bountllcs-i d<itiijiin of na- 
ture there are numerous iiitennodiato terms Ix'tweeii these two 
extremes, each bein{' tho be^t under tlie pfH'uIiar rirotimstances * 
j>n»per for it. Tlie mcnle des A hurcies is undoiibUHliy tho best if 
w(‘ have to do witli normal or nearly n<irmal and uniform conditions, 
and janlina{je, in the -triet sense in which alone it is understtKMl liy 
tile dominant school of French fore-ters, is as iimjtiestionabiy tho 
best wh**re the conditions are p«*ciiliarly difficult for r(‘;;eneration 
and jjrowth. But which of the^o two systcni'» are we to apply 
when neither of these extreme classes of conditions prevails? The 
obvious ans\V(?r Ut this qiie<^tion is that wc should in each cn.se, n>- 
jfardless of the one and ilie other system, devise ami apply those 
measures of treatment and iiiauagement which yield tho best re- 
sults in the particular case. It is no use atteiiiptinp^ to force na- 
ture to move in {grooves diametrically op[>oseil to her own israys, 
and foresters who, like M. Gurnaud, reiiel against futile aiietxipU 
to put nature into a strait waistcoat, deserve the syiii|ialhy and 
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tbanks of all foresters who, while not neglecting local conditions 
and requirements, endeavour to arrive at the fundamental princi* 
pies of their science in each case through a mass of obscuring 
local details. 

As a sign of the times, wo welcome ihe inclusion, in M. Boppe*s 
recent excellent work, of a short description, under the designation 
of iraiternent jardinatoirej of tlio group method. May it be an 
earnest for a more just appreciation, on the part of our Fn neb 
comrades, of systeiim of culture to which they hav»‘ hitherto been 
strangers. Before condemning such «iysttMiis, they should remember 
that even their own pet sy^^tem (ytK^ie des Mairciea) has, to use M. 
Broilliurd^s words, ‘‘ hardly pa’^sod its infanov.” Indeed, it was to 
avoid the defects inherent in th.at method that the group method 
was devised. Wlu?re this latter has been practised for some time 
it has answered the expectations of its projectors ; and to attempt to 
cast ridicule on it by ironically saying that it “ is to prove ^ nature’s 
own methoil/” or that “ Dehra l)un i^in possession of the true iwiural 
vxethoily' is not the way to prove that it does not answer its purpose. 
M. Broilliard says that “ the Nau<*v Forest School i- proud of never 
having deviated fromthe^e two fundiineMUal ]>rinciple«,eu., to ensure 
nattiral repHnluction, and to ol»?ain the nio^t a>cful material.” Now, 
the group method not only aims at securing natural rcproducllon, 
hut, as a ne<*essary coUMsiuenee of the principle on which it is 
ha^<‘d, actually secure'^ it with gn*ater certainty than the mode des 
Mnirciefi ; and a^^ regards the proiluction of the most useful mate- 
rial, Bop|>e himM'lf say** that in the group ineth(»d “the jartfinatory 
fellings made for securing the new goiiiTatiou have for effect the 
favouring of diametral growth. Thus the crop preserves all its 
vigour, and in the end, as a conM*quence of its passing insensibly 
from a cdose-canopied state to an open one, and fitially to one in 
whieh the trees are i.-^olateti, it ci»ii-'i>ts only of powerful stems of 
J»ric(d(»ss value.” That M. Broilliard lia> nv)t corroetly understood 
the group method is evi<lent from his comparing it to the “ trans- 
formation fellings, • • • tJj,. ohjet't of which is to constitute 

ultimately a uniform stock by gradually tran>forming the irregular 
jardinage forest into a regular and uniform one.” 

Again, in condemning the rage for manufacturing systemsy M. 
Broilliard putjs into the hand of his opponent the most fatal 
weapon that cam lie turne<l against hiiiisolf. 8ays be: — “ Nature does 
not produce systems, Satisfactory and true methods for treating 
forests are the result of experience gained by observing facts (ex- 
perientid wum).” That is just what the uncompromising defenders 
of tlie mode dee dclaircies esixxjially fail to realise. They build 
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Up an nltralogical system, moulded on the requirements and cir- 
cumstances of a normal or ideal forest, divide the actual forest up 
into a fixed number of sections, and try to force them into a frame- 
work of the most beautiful symmetry, although, from the time 
that the universe was an abysmal void,” nature has never tolerated 
being put into fetters. When they come to draw up their working 
plans, the parcellaire or formation and examination of compart- 
ments brings out at every step wide divergences from the normal 
state, which, however, these relentless seekers after the ideal state 
only make it their highest pride to circumvent, quite heedless of 
whether some less uncompromising treatment might not yield much 
superior results in the particular case. The glory of those who 
rebel against the tyranny of the mode des Maircies is that they 
seek in each case do what is best, totally disregardless of paper 
systems. They do not, in their treatment of high forest, rigidly 
confine themselves to only two diametrically opposed linos of 
work, but give themselves complete latitude to diverge from those 
lines as widely as the circumstances in each case require, in other 
words, allow themselves to bo guided solely by hard facts, by 
experientid rerum. 


FIRE CONSERVANCY AND THE LEVEL OF WATER 
IN SPRINGS. 

It is not often that we light upon facts establishing conclusively 
the many benefits conferred on the human race by the conservation 
of forests, and it is, therefore, with much satisfaction that we quote 
below extracts from recently published State papers. 

In his Forest Administration Report for 1887-88, Mr. Shuttle- 
worth, Conservator of Forests, Northern Circle, Bombay Presi- 
dency, writes : — 

'*lt is always difficult to prove that fire-couservancy can do any 
good and has bad any appreciable effect beyond the improvement of 
the young timber and of vegetation generally in the forests protected 
against fires ; but there is a remarkable circumstance in the Kbandesh 
District, which has attracted the notice of Land Revenue Officers, 
and of the people of the locality, and which, in the Conservator’s 
opinion, owes its creation entirely to improved forest-conservancy, 
mainly in protection against fires. A general rise of the water level 
has been observed in the Sdvda and Chopda t^lukds upon the north 
bank of the Tapti river. The whole of the uplands comprising the 
Satpuda hills, which drain upon the cultivated lands of the SiSivda and 
Chopda Ulukas, are included in ** Reserved Forests, *’ the boundaries of 
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which come well down to the base contour lines. Thus the forests 
constitute a high level natural reservoir, located much above and com- 
manding the entire champaign country between them and the great 
river, the Tapti, which is the maind rain in this part. Porest con- 
servancy against indiscriminate fellings, against over-powering grazing} 
against fires, has changed the complexion of the Satpudas : the forest 
growth has become more dense, the natural reproduction of the trees 
much more active and vigorous; the grass in still open savannahs, 
which are fast disappearing, is forming a thick felt under foot, owing 
to the root-stocks meeting under ground ; and owing to these causes, 
the water storage power of the Sdtpudas has increased very greatly 
of late years, and will increase more. As the general line of drainage 
is from east to west, the rise of the water level in the plains has shown 
itself first at the upper or eastern side, where the forests are broader.’* 
On the above the Government of India, in its review of the 
Report, remarks as follows ; — 

It is noticed with satisfaction that the Government of Bombay 
has under consideration the question of the extension of fire- protection 
in the Southern Circle, and intends to increase the responsibility of 
villagers in respect of fires occurring within the limits of their 
villages ; for Mr. Shuttleworth*s remarks (which have been read with 
great interest), in paragraph 121 of his Report on the results of the 
exclusion of fire from forest areas, show the advantages derived from 
fire-protection, and prove the advisability of extending it. The remarks 
will be brought to the notice of the Editor of the Indian Forester.'*' 

In connection with this subject, we would invite attention to a 
note lower down, which we have translated from the Jlevue des 
Eaux et Forks, 


DESTRUCTION OF THE DEOTA TIMBER SLIDE. 

The following account of the total destruction of the Deota 
timber slide in the Jaunsar Division School Circle, N.-W. P. 
and Oudh, by landslips and unprecedented flood on the night of 
the 9th August last, may interest the readers of the Indian 
Forester^ many of whom are acquainted with that forest. The 
sliding of sleepers commenced this season on the 13th July, and 
up to the date of the disaster 26,725 metro gauge sleepers were 
slid to the Thadiar Depot, situated on the bank of the Tons, from 
which place the timber is floated in November and December 
to the Daghpathar Depot on the Jumna. The slide worked 
admirably this season, both during day and night, and the addi- 
tion of the magnetic bells’ line solved the difficulty of preventing 
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damage to the slide by the jamming of sleepers, which was form- 
erly the weak point in its working. 

From the 1st to 5th August a good deal of rain fell at Deota, 
so that the hill sides were thoroughly saturated, and a good many 
landslips occurred in the neighbourhood of the wet slide, which 
caused some trifling damage, and partially interrupted the sliding 
work on the 7th and 8th August. 

On the night of the 9th, about 8 P.M., an unprecedentedly heavy 
storm broke over Deota, and the rain gauge, which is capable of 
registering 6^ inches, soon overflowed, so that probably 10 or 12 
inches of rain fell during the night. 

This sudden downpour, which appears to have been heaviest 
from 9 to 10 r.M., caused numerous landslips, principally in the 
Partil and Temple blocks, which, together with an immense 
volume of water, soon fell into the “ khud ” at the head of the 
timber slide, the flood arriving there suddenly about 10-30 p.m. 

The small brook close to the Deota bungalow, wdiich is scarcely 
sufficient for the water-supi)ly during the hot weather, is stated to 
have become a roaring torrent; and what was formerly looked upon 
as a stable precipice above the forest garden suddenly collapsed, 
burying the garden in its debris. The flood in the main Deota 

khud ” must have been terrific; and, judging from the marks left, 
the mud and water was probably 40 to 50 feet deep, and the force 
of the torrent such that 10 feet deodar logs from the Deota forest 
were carried right into the Tons river, and whole trees from the 
Thadiar valley were also washed away. 

Rocks and boulders weighing 50 or GO tons were also trans- 
ported by the action of the mud for a considerable distance; whilst 
smaller ones were carried right into the Tons river. At various places 
on its downward course the torrent seems to have been temporarily 
stopped by accumulation of debris, so that it arrived at the Thadiar 
Depot in a scries of rushes at intervals of about 10 minutes. 

Nothing could of course withstand such a flood, and the whole 
timber slide, the length of which was 2| miles, was, with the excep- 
tion of about 10 chains in the rice fields near Thadiar, completely 
wrecked, and even the heavy beams of the bridges wore carried into 
the Tons river, some of the ddbris going as far as the Railway 
at Rajghat. 

As already stated the flood reached the head of the slide about 
10-30 P.M., and so sudden was the rush of water and ddbris that 
12 chowkidars who were in charge of the sliding work were sur- 
prised and swept away together with the cave in which they 
appear to have been asleep. 
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At the head of the slide about 6,000 sleepers, which were stacked 
on the usual sites, were washed away, and either ground to pieces 
in the torrent, or carried into the Tons river. 

At the lower depot on the hank of the Tons about 37,000 
sleepers were stacked at the depot, where it has been the custom 
to stack them during the last 10 years; hut the force of the torrent 
was such that about half of the depot land was carried away, and 
13,500 sleepers went adrift. At a short distance above the Thadiar 
Depot the stream split into two hranelies, one of which poured down 
past the forest bungalow, bearing away part of the v<5randah, and 
destroying the out-houses, also threatening the safety of the Thadiar 
suspension bridge. 

The physical features of the Thadiar stream have been completely 
changed, and waterfalls and “ khuds ” formed at places which were 
formerly of easy gradient; the whole valley being now in such an 
unstable condition, that any idea of reconstructing the slide, even 
on a temporary plan, is out of the question. It may be stated 
here that the Deota timber slide was constructed in the year 
1876 and 1878, the original cost being Rs. 26,000, and the amount 
of timber exported by its agency amounts to about five lakhs of 
sleepers. 

The saving due to the construction of the slide, up to the date of 
the catastrophe, amounted to about Rs. 20,000, not to mention the 
fact that witlioTit its aid, owing to scarcity of labour, the timber 
from the Deota forest could not have been got out at all. 

E. McA. M. 


TUE MENSURATION OF TIMBER AND TIMBER CROPS. 

(Continued from page 262^. 

8. Number, selection and measurement of the sample trees. 

The number of sample trees to be measured will depend on the 
method of survey adoptc^d, and on the size and the degree of uni- 
formity of the crop. The method of survey which requires the 
smallest number is that of the average tree, 2 or 3 stems sufficing 
if the crop is regular. In survey by diainetcr-and-height classes 
from 6 to 15 trees must be measured. Draudt’s method requires 
from 10 to 15. 

Since special circumstances, independent of the method of sur- 
vey, often limit the number of trees that may be felled, the choice 
of the method of survey must, in such cases, be regulated by the 
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number of trees which it is permissible to fell. It must, however, 
be borne in mind that the greatest accuracy in measuring the 
sample trees can never compensate for smallness of numbers. 
Averages derived from the measurement of a large number of 
trees will, even if the measurements have been made less carefully, 
be more trustworthy than those obtained with the help of a smaller 
number of trees. There is less error in estimating the contents of 
a large number of standing trees with the aid of Volume Tables, 
or by means of the rif/i<-height, than in measuring up an insufE- 
cient number of felled trees in the most accurate manner possible. 

The care exercised in selecting the sample stems must be in 
proportion to the smallness of their number. They must be as 
nearly as possible correct representatives of their class in respect 
of height, form and branching, and all forked and otherwise 
abnormal trees should be avoided. Moreover, the boles should be 
perfectly regular at the places where the diameter has to be mea- 
sured. At least two diameters should be taken at each place to 
obtain a correct average. When the number of sample trees to be 
felled is large, they should be situated at different points of the 
entire crop. The sample trees should always bo chosen imme- 
diately after the enumeration survey has been completed, and by the 
same person who has conducted this su^y^andjvho has therefore 
a correct and vivid general impression oi the character of the crop 
and the component trees. 

The cubing of the sample trees should bo effected as accurately 
as possible by the rules already laid down for the measurement of 
felled trees. 

9. Valuation survey by means of the richi-height. 

The lower diameters of all the trees of the crop being known 
from the enumeration survey, the total basal area A is calculated 
therefrom. Next the ricA<-height of a sufficient number of sample 
stems should be observed, and the average of all those figures 
assumed as the WcA^-height of the whole crop. The contents of 
the crop are then obtained from the formula 
C = } AHr + 

The contents of the branches must bo added as a percentage, 
which must bo taken from tables, or deduced from the results of 
previous surveys of similar crops. 

The crop may of course be divided into diameter-and-height 
classes, and the average ncAt-height determined for each class 
separately. 
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10. With the aid of tables of form-factors or volumes. 

The diameters of all the trees of the crop are already known 
from the enumeration survey. The heights of a sufficiently large 
number 'of trees must be measured, and the average heights which 
correspond to diflferent diameters determined therefrom. The fol-* 
lowing is an example, exhibiting a convenient mode of arrange 
ing and manipulating the various figures ; — 


Diameter in inches. 

8 

[ 

10 

12 

14 



20 

22 

24 

26 



82j 

98 
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j 

111 

111 


114 

115 
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96 
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114 

112 
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• • • 


... 

... 
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... 
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... 

... 
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• •• 

Total height, ... 

82 
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223 
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229 
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117 

Average height, 

82 

97 

104 

112 

112 

114 

114 

114 

118 

117 

Corrected height, 

82 

97 
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no 

113 

114 

114 

114 

116 

117 


The calculation is completed thus (in the field-book itself of the. 
enumeration survey)— 

Compai'trnent 11, 
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The “ contents per tree ” are obtained from the tables of form- 
factors or volumes, as the case may be. 

11. Valuation survey hy ocular estimate* 

Two modes of procedure may be adopted— 

I. — The contents of each tree of the crop may be estimated, the 
contents of the entire crop being then obtained by a 
mere sum of simple addition. Such a procedure, how- 
ever, takes ns much time as a complete enumeration 
survey based on the actual measurement of the diameters 
of the trees, and once the diameters have been measured 
and recorded, there is very little extra trouble in measur- 
ing the heights of a few trees and obtaining the contents 
of the crop by the much more trustworthy method of 
valuation by the ?*iV///-heiglit, or with the aid of tables of 
form-factors or of volumes. 

II. — The Contents of the whole crop may bo estimated en bloc* 
An intelligent forester who has had long local experience 
in the clean-felling of coupes can often give a fairly accu- 
rate estimate of the quantity of produce standing per 
acre, but the best man is nevertheless liable to make an 
error of as much as 50 per cent. 

12. Valuation survey by means of tables of yield* 

In this method the surveyor must determine three essential 
points 

(rt). The quality of the soil and locality. 

(5). The density of the crop. 

(f). The age of the crop. 

The older tables of yield drawn up in Germany omitted the first 
point. For each forest or class of forest a certain convenient 
niimb(‘T ol' classes of soil and locality are established according to 
the hciight attained by the trees in each. Hcnice, for any particu- 
lar cro]> in question, we have only to ascertain the average height 
of the trees, in order to know at once the quality of the soil and 
locality. 

The age of the crop will be known from its past history, if it 
has one going back far enough ; or it must be ascertained by ring- 
countings, if some constant relation exists between the number of 
concentric rings and the number of years in which this number of 
rings is produced. Oiherwiso thoro is no means of obtaining it 
with any degree of accuracy. 
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Tho, density of a crop is an extremely difficult thing to estimate 
with sufficient accuracy. It can, of course, be determined by mea- 
suring the diameters of all the trees and thus obtaining their 
basal area, but this means almost as much work as far 
more trustworthy methods of valuation survey with the aid of 
sample trees. 

13. Choice of the method of valuation survey. 

From what has already been said in describing the various 
methods of valuation survey, it is clear that this choice in any 
given case depends — 

(a) . On the required degree of accuracy, 

(b) . On the nature of the crop, and 

(c) . On the number of individuals that may ho felled as sample 

trees. 

If the money- value of a crop is sought, as would be required if 
the crop is to be sold or the forest expropriated, or if the owner 
wished to obtain accurate statistical data regarding his property^ 
Urich’s method should bo employed. For the j)ur|)oses of a work- 
ing plan a loss exact method is admissible, particuhirly as regards 
the younger crops, which inn^t be survoyt d over agjiiii when the 
plan is revised. Hence for such crops a compl(‘le survey is seldom 
necessary, and in the sample plots the nii'thod of ri(7t/-heighi aud 
those based on tables of form-factors or of volunuvs or of yield may 
be adopted. But wdiere a certain d(‘greo of accuracy is required, 
the method of survey by the average tree may be ein})loyed in 
Higuliir crops, a higher degret' of accuracy being secun'd by the 
establishment of diameter-classes and the highest by Uricli’s 
method, which is inorcovc'r the only one to adopt wlnui it is re- 
quired to estimate the yield in the various marketable classes of 
converted wood. 

The establishment of height-classes gives a groat deal of trouble 
and extra work. It should bo avoided whenever possible, that is 
to say, as often as the heights of the trees composing the crop do 
not exhibit any marked irregularity. 


Chapter V. 

On the determination of the ages of trees and of crops. 

The determination of the age of trees and of crops is a problem 
which often presents insurmoiintablo difficulties to the Indian 
forester, since not only are the ring markings indistinct and 
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sometimes indistinguishable, but so many of our species form, more 
than one concentric ring of wood each year, and there is nothing 
to prove that in their case the number of rings is one and the same 
for each year. The following remarks hence apply only to species 
which invariably form a single distinct concentric Hng of wood 
each year. 


1. Determination of the age of standing trees. 

The ages of individuals of most of our conifers can, as long as 
they are branched down to the ground, be accurately determined 
by counting the number of annual shoots. The ago of other trees 
can generally be told to within 10-20 years by a forester possessed 
of large local experience. But the most certain way of ascertain- 
ing the exact ago of a tree is to use Pressler’s borer, which should 
be long enough to reach, or all but roach, the centre of the trunk. 
This instrument {see figure) is a gimlet, consisting of a tube (G) 
with a very sharp-cutting edge (E). 



To render the instrument easily portable, the gimlet portion G 
can be taken off and j)nt into the cylinder CG, which is hollow, 
and the ca])S of which unscrew off. 

As the tube is forced into the trunk of a tree, a cylinder of 
wood is cut out by the tube. On withdrawing the gimlet, the 
cylinder of wood can he easily pushed out of the tube and the ring- 
markings on it counted. Wlien the borer does not quiter roach 
the centre of the tree, the ago of the remaining portion of the trunk 
can be estimated with sufficient accuracy. 

If the conditions of the forest have not materially altered since 
the appearance of the trees experimented upon, the ring-countings 
will give also the age of individuals of any diameter-class smaller 
than the class to which those trees belong. 
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2. Determination of the age of felled trees. 

It is scarcely necessary to say that, under the assumption made 
at the beginning of this Chapter, the required age is accurately 
determined by counting the number of concentric rings on the 
section of the stool or trunk. The remark made in the la.^t para- 
graph of the preceding article holds good here also. 

3. Determination of the age of entire crops. 


If the crop is regular, its age is practically the ago of the mid- 
dle class of stems composing it, and it will hence suthco to dotcir- 
mine the age of one of those stems, or, to be on the safe side, of a 
few of thorn. 

If the crop is irregular, the problem becomes more or less com- 
plicated. Several stems of the different diameter-classes present 
must be examined, and when the respective ages of the several 
classes have been determined, the question to resolve is bow to 
obtain the mean age of the crop from them. To take the mere 
arithmetical mean of the several ages without reference to the 
respective areas occupied by them, or to the qusmtity of material 
each represents, would evidently bo wrong. Wo now proceed to 
investigate different methods for obtaining the true mean ago, 
which may be defined as that age at which a crop ot uniform ago 
would, under the same conditions of soil, locality, and species, have 
produced the same volume of material as the actual crop contains. 

Let = respectively the volumes of the several 

classes aged, respectively, y,, y, years, and Y =■ the re- 

quired mean ago = the ago of the imaginary equivalent crop. By 
hypothesis the mean annual increment ot both crops is one and the 
same ; let this increment — /. Then — 

/r = V, -f Va + V3 


and 




Hence + ) ^ 


and T = 


lU + Vj + Vj 


j. I* 
Vi Vi 


-El 


.Formula (v). 


yi 

Expressed in words, the preceding formula would run thus 
To obtain the mean age of a crop composed of trees of diverse ages, 
divide the total volume of material on the ground by the sum of the 
mean annual increments of the several age-classes. 

Since tho ago of trees is, at least approximately, a function of 
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their diameters, the diameter-classes may be considered as coin- 
cident with age-classes, and the words “ diameter^classes ” may be 
substituted for “ a^e-classes ” in the above rule. 

Let us now investigate another formula for the case in which 

the respective areas a,, o^, 03 occupied by the diameter-classes 

are known. If /r,, .^ 3 , = respectively the mean annual 

increment per unit of surface in the different areas 03 , 

then we have 

V, = «, yr» ^2 — ^2 y^\ v* = o, a?, y, ; ; 

Substituting these values of v and ~ in Formula (v), wo have 

y— °i y\ d - 0-2 ^2 ya + «3 y3 

aj ar, + a’a 

In the above formula, if a?, = , a perfectly permissi- 

ble assumption, wo have 

Y _ «iyi + oiy? + «»>yi Formula (vi). 

<*1 + ®2 + •••••• 

The employment of this formula presupposes a knowledge of tlie 
respective areas occupied by the different agc-classes. It is, there- 
fore, not adapted for the calculation of the mean age of a crop 
composed of trees of various intermixed ages, but its special use is 
for the determination of the mean ago of several crops considered 
together, or even of an entire working circle, and it is generally 
employed for this purpose. It gives the same result as Formula 
(v) wdicn Y is approximately the ago at which the highest mean 
annual increment occurs. 

It now remains to investigate a formula for finding out the 

mean ago of the crop when we know only the numbers ?i,, rig, 

of trees included respectively in the several classes whose ages are 

yj, ?/jj, By the ordinary rule of arithmetic for obtaining 

averages, we have the mean age of the crop 

Y = Formula (vii). 

If this formula is to yield the same result as Formula (v), it is 
necessary that the mean annual increment of all the diameter- 

classes should bo one and the same. For let Xi> Xsj Xs = the 

mean annual increments of the average trees of the several classes, 
then 

t', = Xiyi”i» ^2-X2y2'^2\ ^3 = X3y3^; 
and by Formula (v) 

Y = xi y \ + X2 V i ^2 + Xi ?/3 ^‘3 

Xt w, + X2 + Xj ’ 
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Henco, in order that formula (vii) should at the same time bo 
true, we must have 


Xi — Xa = Xa 


For Formula (vii) to give the same result as Formula (vi), it 
is necessary that the number of trees per unit of area should be one 

and the same for all .the age-classes. For let y„ y„ v be res- 

peotively these numbers for the several class(>s, then 

Wi s= Qj Vj ; Wj = Qj Vj ; n, == ; 

and by Formula (vii) 


Y 

by Formula (vi) 


V\ + ^2 *'2 Sfi + «j V| ya 

fll vi + ajva + fl, Va 


F also = + gj ya • 

+ Of + “3 

and wo must hence have 


Vi = V, = r, = 

It has now been shown that Formula (vii) holds frood only on 
condition (a) that the mean annual increuK'ut is one and the same 
for all the diameter-classes, and (Jt) that the number of trees per 
acre is one and the same at all ages, assumptions that are incom- 
patible with actual facts. Hence the ein])loyment of this Formula 
should be fivoided. 

If in Formula (vii) wc assume that n, — u, = n, = n ; that 

is to say, that the number of stems in each age-class is the same, 
we have 

yi + yg + y, 

n 

= the arithmetical mean of the ages of the sample trees. Now, in 
Urich’s method of valuation survey each sample tree corresponds 
to one and the same number of trees in the crop. Hence if, in 
working according to that method, we deduce the mean age of the 
crop by taking the mean of the ages of the sample trees, we obtain 
the same result as if wo had adopted Formula (vii), which has just 
been shown to be incorrect. 

Nevertheless, as by far the easiest way of determining the mean 
age of a crop is to take the simple arithmetical mean of the ages of 
the sample trees, let us examine under what conditions such a 
procedure would give correct results. 

Let us then suppose that in this special case the mean age of the 
crop is equal to the arithmetical mean of the ages ot the sample 
trees. Henco 

yi yf + Vi - Vn _ TT + + + _ Tby Formula (v)] 

/I ‘*’1 j. j. ""g 4- I" 
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Multiply both the numerator and denominator of tho first side of 
the equation by such a number z that the numerators of both sides 
may be equal. Then the denominators will also be equal. 

Hence zy^ zy^ = + v, + v, + 

and Z’Y z + z up to n terms = ^ + A + ^ 4. 

yi 9% y3 y*4 

These two equalities are possible, only on tho condition that tho 
first, second, third ... terms of one side are equal respectively to 
the first, second, third ... terms of the other side, that is to say, 
zy,=^Vi\ zy^=.v^\ zy^z^v^; ty^^v^; 


and 


. — '*’1 — ^ . 

Vi Vi yj yn ’ 

But volume (v) = basal area x height x form-factor :=: a h/j 

, ^1/1 ^ ^ fl ’3 

* ’ yi y2 ya 

Now we may assume that in one and the same crop tho mean 


annual increment of height x form-factor (vij., ~) is approxim- 
ately equal, that is that 

rt, 

Hence a, = 

These conditions are fulfilled by tho distribution of tho sample 
trees in Hartig’s method of valuation, so that in that method tho 
mean of tho ages of tho sample trees gives the mean age of the crop. 

For tho employment of Formula (v) a survey by diameter- 
classes is necessary in order to bo able to determine the volume of 
material contained in tho several classes. This is not possible by 
Urich’s method. 

It may some times occur, when only a few sample trees aro felled, 
that the smaller aro found to bo older than others of larger dia- 
meter. In such a case we may still take the arithmetical mean of 
the ages on tho not improbable assumption that there is a wido 
difference of ages between the several individuals of each of tho 
diameter-classes, and that for one sample tree that gives too high 
a figure for the mean ago of its class, there is another which gives 
the same amount of compensating error on tho other side — errors 
of excess and defect thus cancelling each other. The smaller tho 
difference between the ages of the oldest and youngest trees in one 
and tho same diameter-class is, tho more ap[>roximato to the true 
mean age of the crop will bo the arithmetical mean of tho ages of 
the sample trees. And the result will bo all the nearer, the larger 
the number of sample trees taken is, and tho more closely the 
system of forming tho stem-classes approaches that of Hartig’s 
method. 
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A FORESTER’S LIFE IS NOT A HAPPY ONE. 

During this last hot weather I have taken the daily maximum 
temperatures from curiosity. They arc sufficiently astonishing, and 
are, I think, significcint in connection with the hardships Forest 
Officers undergo and their recompense wIkui broken down. My 
Division is, I imagine, a fair av(n*age one for the ten plains’ Divi- 
sions of these Provinces. Some of us can get a good climate in 
the rains to rebuild our shattered constitutions, but only some of 
us. The readings began on May 1st and ceased on June 0th in 
consequence of the rains coming on. Five days were omitted by 
accident, of which four were ordinary hot days and one was cool. 

Mean maximum diurnal temperatures, 

28 days in a closed house, ... ... 98® 

20 „ „ verandah, ... ... ... IOC® 

6 „ with house doors open in conse- 
quence of rainy ^^eather, ... 91 5® 

The highest reading in a closed house w^as 103® and in a verandah 


PASTEUirS METHOD OF INOCULATION FOR 
ANTHRAX. 

Pasteur’s system of vaccination for cattle, sheep and other ani- 
mals, though not established in the same firm manner as Jeuner’s 
vaccination for human small-pox, has, it may safely be said, passed 
its initial stages, and is beginning to find general acceptance in the 
countries of the continent of Europe. 

A few years ago, a terrible epidemic known as ebarbon, probably 
so called from the black colour of the blood in the veins and organs 
of the dead animal, most alarmingly increased the mortality of agri- 
cultural aniinals, and consequently created a great panic among 
Europciun farmers. Pasteur now came forward as the great deli- 
verer. He had already been carrying on chemical and other ex- 
periments in his modest laboratory at Paris, and was at the time 
of tlie epidemic busy with the “ theory of fermentation.” Doing 
away with the old doctrine of spontaneous generation, ho was fii’inly 
convinced in bis own mind that the origin of all contagious di- 
seases could be traced to some minute microscopic germ. With 
this idea in his mind, he set to work to grapple with the malady 
that was devastating Europe. He took the blood of some of the 
animals dead of cliarhon and examined it under the microscope. 
In the field of view of his instrument ho observed little rods or 
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“ Mtons ” interspersed all over in the midst of the blood corpuscles. 
Such rods had already been discovered by bacteriologists before 
his time, but no one bad yet taken up their study in a special man- 
ner. Davaine was the first to discover stiff’ rod-like filaments in 
the blood of animals dead of charhoriy but the matter ended there, 
and nothing more was done until such giants in the world of bac- 
teriological science as Koch and Cohn, Klein and Bravell, began 
their labours and shed light on the subject from every side ; but it 
will now bo probably admitted by every one that to Pasteur, and to 
Pasteur alone, must be given the glory and honour of revealing all 
tfiat is known of the terrible malady which, more familiar to English- 
speaking people as anthrax or ‘ splenic apoplexy ’ or malignant 
pustule, not only does its work of destruction among the lower ani- 
mals, but proves itself to be no discerner of created beings, and in 
its work of ruthless destruction spares not even man. 

The disease does not confine itself w ithin the narrow limits of a 
district, but prevails over the greater part of the continent of Eu- 
rope, reaches across Siberia, is dreaded even in the west of 
South America, has been a scourge in Egypt ever since the times 
of the impenitent Pharaoh and the Patriarch Moses, and, to come 
nearer home, is rife over different parts of India, proving the veriest 
plague in the north, in the districts of the Punjab. Pasteur’s 
system of eradicating the disease must hence commend itself to 
all practical and scientific men in India ; and it is the aim of this 
article to put before all interested in the matter, in language free 
from all technicalities and in as brief a way as is consistent with 
a sufficiently clear understanding of the subject, all those points in 
his system which lead up to tho prevention of* the disease by a me- 
thod which really is a repetition, in a modified way, of vaccination 
for small-pox. Tho whole system is dependent on the injection of 
attenuated virus or “ vaccine^' into the animal, which, in short, is 
the fundamental principle of vaccination. 

Before accepting this principle, it must, of course, first of all 
be proved that animals are really susceptible to the virus itself, 
and that healthy animals take the disease through spores and germs 
when inoculated with the virulent virus. This fact has been 
demonstrated over and over again in Pasteur’s laboratory by 
actual experiments. It may be interesting here to give a descrip- 
tion of one of these, which was performed in the writer’s presence. 
A healthy rabbit was inoculated by tho laboratory assistant with 
the virulent virus of anthrax obtained from tho blood of an animal 
previously dead of the disease. The rabbit was found dead after 
an interval of 30 hours with all the symptoms of anthrax. This 
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same animal was next dissected, and the blood being taken in a 
state of purity from its heart, Le*, free from all foreign organisms 
was examined under the microscope. In the field of view of the 
instrument were presented numerous characteristic bacilli Anthrads 
in the shape of little rods (bfi-tons). This clearly proved that 
this particular animal, previously quite healthy, took the mortal 
disease from the virulent virus injected under its skin by the labora- 
tory assistant. Now, as has been said altovc, large numbers of 
such experiments ought to be made on different kinds of aniinnls 
(and as a matter of fact they have been made) before it can bo laid 
down that an animal can be given the deadly disease by the injec- 
tion of virus into its system. In Pasteur’s laboratory this is now 
regarded as an established fact. This same virulent virus is next 
cultivated, in an attenuated form, in sterilized broth, and is then 
known as vaccine. The method by which this is done still remains 
the monopoly of Pasteur’s laboratory. The vaccine on being in- 
jected into the animal system produces only a slight fever and but 
a mild form of the disease, which in its turn acts as a preservative 


against the deadly spontaneous malady. 

Science has not yet discovered how it does this, or what is the 
real change produced in the animal organism. 'Whetber the change 
is chemical or physiological is not positively known yet. A common 
illustration, however, may serve to afford a partial explanation. In 
the case of a man who has given himself up to drink or opium, it is 
found that his system in course of time can endure much hirger 
doses than a constitution which has not been injected with a single 
drop of alcohol, or the minutest quantity of opium. The haallus 
Anthrads is a microscopic organism, but, like all higher organisms, 
it requires food (ue., a medium) in which it can develop. This 
food is found in the blood. When the mild virus or vaccine is 
injected, the constituents of the blood which form the nutrient 
medium are all exhausted, most probably by the vaccine, and it 
becomes very clear, therefore, that, when subsequently the virulent 
virus is injected artificially or comes naturally to an animal, it 
finds all its food constituents exhausted. It has nothing to live 
on. It must, therefore, die for want of food. . , . , 

Having given, as w^ell as can be done, an idea of the way in which 
vaccine preserves against virus, it becomes now necessary to show 
the details of manipulation by which the vaccine may be cultivated 
in the laboratory. The nutrient media for the artificial develop- 
ment of the bacillus Anthrads, as employed in Pasteur s laboratory, 
are steritized chicken and veal broths. This is the soil, so to ®peak^, 
in which the seed of the bacillus is cultivated. By sterilized broth 
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is meant broth which has been prepared in such a way that it is 
free from all organisms. These broths are made at the Paris 
laboratory, and arc then sent out to different parts of the world in 
scaled ballons or globes, of a capacity of about 225 cc, containing 
doses sufl&cient for quito 1,500 sheep. These sealed ballons are 
rasped at the neck with a steel knife. A Berzelius carbon pencil 
is taken and heated in a Bunsen or spirit lamp flame, and placed 
on the deep scratch made by the knife, and the neck of the ballon 
is thus cracked open. Large and small flasks are now got ready, 
being, like all oth(ir empty vessels that are us(id in the manipula- 
tion, first thoroughly sterilized. This is done in the following way. 
The vessels are plugged with clean cotton wool. They are then 
placed within a large stove, which is heated to a temperature of 
from 160 to 200 deg. C. They are kept there for about 8 or 10 
minutes. The lid of the stove is then taken off and the cotton 
wool examined. "When of a b^owni^h hue, the vessels may bo 
safely taken out as thoroughly sterilized. 

To return to the broth. In addition to the largo and small flasks, 
one or two ballon pipettes, similarly sterilized, are also got ready for 
use. By moans of the ballon pipette, the tip of which is cut off with 
a steel knife, the broth is sucked up and then introduced into the 
flasks, the contents of one ballon sufficing for two large or eight 
email flasks. The ballon pipette, still holding a few drops of tho 
broth, is sealed and ticketed with the name of the broth and tho date. 
The flasks and the pip(itto are now loft in a dark and hot place for 
ten days to prove their sterility. Tho tomperaturo of tho room in 
which they are placed should bo from 30 to 35 deg. C. This is 
the temperature suitable for tho cultivation of tho anthrax bacillus, 
as well as for the cultivation of other microscopic organisms. Should, 
therefore, any foreign organisms have found their way into tho 
flasks, they would develop and show themselves within tho ten days. 
If, on the other hand, from daily examination it be found, even at 
tho end of the tenth day, that tho contimts still remain perfectly 
clear and limpid, they may ’bo safely used for supplying tho me- 
dium in which the seed is to bo sown. Instead of a hot chamber, 
as at tho Pasteur laboratory, stoves or incubators can be used, in 
which the temperature can be kept within tho necessary range. 

Having obtained thoroughly sterilized broth, the next thing to be 
attended to is tho seed that is to bo sown in the broth. This seed 
also is prepared at the Paris laboratory, and sent out with the 
broth in a liquid condition in fine sealed glass tubes. A tempera- 
ture below 15 deg. C. is requisite to preserve the efficacy of the 
liquid, and care, therefore, has to be taken to preserve the seed in its 
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proper condition. It may be mentioned here, that there are three 
variotios of this original seed, viz . : — 

(1) . The seed which is to furiiLsh the premiere or weakest form 

of vaccine. 

(2) . That which is to give the deuxlhno or second vaccine, 

which is not .so attenuated as the prembre. 

(8). That which is to he u>cd as inruleni viru,>i. 

The tube containing the sc^od has both ends sealed. The shorter 
and broader end is cut off with a steel k?iifo, and the conitmts being 
sucked up by a sterilized fine tube plugged with cotton are in- 
troduced in equal parts into flasks containing the sterilized chicken 
broth. Tliese flasks now constitute what are called fiasks. 
They are kept in the Pasteur stove for ibriM^ days at a temperature 
varying from 80 to 35 deg. C. Should no alierations have taken 
place at the end of three days due to foreign organisms, the liquid 
of these seed flasks is introduced into the flasks containing the steri- 
lized veal broth. 

The contents of the premih'e seed flu>k are sucked up by a fine 
sterilized tube, and a few drops introduced into each of tlie flasks 
containing the veal broth. TIicm* lalter flirsks al>o are jmt into 
the incubator or Pasteur stove. >Some of them are kept in the 
stove for throe days, forming what is known as tlie new vaccine, and 
others only for 10 days, constituting the old or ancienne vaccine. De- 
velopnumt of the bacillus rapidly goes on at the temperature of the 
stove. Both Hlamcnits and spores begin to form, the neiv vaccine 
containing more filanumts than spores, and the old vaccine being 
composed almost solely' of spore.•^. A mixture is made of the new 
and old vaccines in sjiccially prepared vaccine lubes, which are plug- 
ged -with India rubber stojipers, and then despatched to veterina- 
rians and farmers for immediate use. The growth in the broth 
has the appearance of small fluffy masses deposited at the bottom of 
the flask, often radiating out if the flask be slightly tilted, quite 
different in appearance from the alterations which so often take 
place owing to the unavoidable ingress of foreign organisms during 
manipulation. Should any doubt whatever exist about the true 
nature of the growth, the contents of the doubtful flask should be 
at once well examined. The three different states in which the 
anthrax bacilli occur are— 

(1) . Batons or short rods. — Some times a few are joined to- 

gether into short leptothrices. They are found in the blood. 

(2) . Filaments.— Theae are found only in culture, whether viru- 

lent or attenuated as vaccine. They give to the liquid 
a turbid appearance, and, as has been just moutionod 
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above, are found subsequently in fluffy flocculent masses 
at the bottom of the flask. 

(3). Spores . — These are never found inside the living animals, 
but form freely after a certain period of vegetation in 
contact with a large amount of okygen. 

These conditions should be carefully distinguished from the alter- 
ations which take place in the broth, the most frequent of which 
are — 

(1) . The Bacillus subtilisy or Hay Bacillus, forming a film on the 

surface of the liquid, having rather a serpentine appear- 
ance under the microscope. 

(2) . Point double. The appearance to the naked eye is that of 

a circular deposit like a rim at the bottom of the flask. 
Even when the flask is untouched, the liquid has a turbid, 
troubled appearance. 

(3) . The Mouldsy which begin as small white flocculent spots, 

but which after a time become largo flocculent masses 
floating in the liquid. The most common of these are — 
fa). The Aspergillus. 

(b). The Penicilium glaucum. 

The deuxihne vaccine is prepared precisely in the same way as 
the premiere. A mixture is made of now and old deuxihne vaccine 
and sent out in identical vaccine tubes to veterinarians about 12 
days i»ftor the premiere mixture. Animals are first inoculated with 
the premiere mixture, Jind 12 to 15 days after with the deuxihne 
mixture. They are then considered safe against disease. For ex- 
perimental purposes, a small number of animals may be inoculated 
at the laboratory with the virulent virus 15 days after the deux- 
ihme. Should the animal now not succumb, it may be safely con- 
cluded that vaccination with the premihre and deuxihne mixtures has 
been a successful preservative against the effects of the injection of 
virulent virus, and therefore much more so against the spontaneous 
malady, which is the result of the same virus. 

Two preserving inoculations are made in order that the single 
inoculation may not prove so strong as to impart the disease in a 
fatal form. The first vaccine with extremely attenuated bacilli 
causes in the animal only a slight fever. The second vaccine with 
slightly more virulent bacilli, which is injected fifteen days later, 
would kill a certain number of animals, if they were not already 
partly preserved by the preceding inoculation. On account of this 
partial preservation, the animals in the second case experience but 
a slight fever. There are many instances, however, in which oede-^ 
mas or slight swellings appear at the point of inoculation. If there 
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is any cedema after the first vaccine, the reason is because the vaccine 
was too strong. If, on the other hand, the csdema appears at the 
point of inoculation after the second vaccine, the reason is that 
the first was too weak, or the second too strong. If, lastly, the 
virulent virus kills vaccinated animals, it is because the vaccine 
used in the inoculatio.ns was too weak. 

Before closing a description of the details by which the vaccine 
may be cultivated, it might be well to give a few additional hints 
which may he useful for the practical student. It must be re- 
membered that liquids are handled in the cultivation of the bacilli 
which can not be allowed to drop and lie on the floor with impunity. 
A drop or two of liquid will fall out in spite of the most careful 
manipulation. If it is only vaccine, care must be taken to pour 
copper sulphate solution over it. The solution should be of the 
strength of 10 grammes of copper sulphate to 1,000 cc. of water. 
Should, however, some strong vaccine. or virulent virus drop ac- 
cidentally on the table or floor, it should be immediately burnt 
with a Bunsen flame, as the bacillus Anthracis is killed by a tem- 
perature higher than lOO'^ C. The rods or batons resist a temper- 
ature not exceeding 95® C., and resist too the action of alcohol. 
The filaments^ on the other hand, are killed by alcohol and by a tem- 
perature of 60° C. The temperature most favourable to the 
rapid development of the bacilli filaments and to the formation of 
spores is from 30° to 35° C. At 45° C. they are no longer culti- 
vated, neither are they cultivated below 16° C. Further, every 
flask or vessel or instrument which has come into contact with 
virulent virus or with the blood of an animal dead of anthrax 
should be thoroughly boiled in water. Microscopic slides and 
cover glasses may be washed in the following way : — Immediately 
after use they should be thrown into a dish containing copper sul- 
phate solution, and then boiled in water, and subsequently washed 
in water containing potash or hydrochloric acid. Too much at- 
tention cannot be given to the care with which every detail of 
manipulation should be carried out, for the smallest drop of virus 
or poisonous blood might, if it entered a prick, scratch or wound 
in the finger, cause death in 10 to 12 hours. 

In case of accidents, the following remedies may be used 

(1) . Essence of tercbenthene. 

(2) . Thymic acid. 

(3) . Phenic acid. 

(4) . Copper sulphate solution. 

But perhaps the best plan to follow is to cauterise the wound 
immediately. 
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We will now go on to a description of the apparatus needed. The 
uniform temperature of 30 to 35® 0., for the development of the 
bacillus, may be obtained in the Pasteur stove, which thus serves 
the purpose of an incubator. It consists of a glass case supported 
on four wooden legs containing two folding doors to exclude air 
as much as possible. There are several shelves in the glass case 
for holding the flasks, and above them are two ventilators, to bo 
opened whenever the temperature within is too high. The frame- 
work itself consists, so to speak, of two boxes, one inside the other, 
with wood-shavings between to confine the heat within the stove. 
Communicating with the frame-work is a boiler which is heated 
by a gas-burner below. When heated, the steam rises and passes 
through a spiral in the body of the frame-work into a refrigerator 
containing another spiral. In the refrigerator, which contains cold 
water, the steam is re-converted into water, and by a pipe returns 
to the boiler. Thus the same water is used over and over again. 
By evaporation through joints there is alw'ays a slight loss, which 
is compensated for by the addition of water to the boiler through 
a funnel when the glass tube showing the level of water in the 
boiler shows too low a level. A second glass tube attached to the 
refrigerator shows the level of the water w ithin it. Further, the 
refrigerator has two pipes serving as inlet and outlet. In contact 
with the spiral containing steam there is a second spiral filled 
with distilled water. This distilled water expands from the heat 
of the steam in immediate contact with it. The result is that it 
rises into a glass tube attached to an important part of the stove 
called the regulator. The steam rising up in the tube presses up 
against a flexible rubber plate inside the rt‘gulator, thus making it 
bulge out, whereby the quantity of gas passing from the main into the 
burner of the boiler (the gas enters in contact with the plate) is 
diminished. As a result of this, the boiler is less heated, the steam 
is not so hot now% the distilled water does not expand, there is no 
pressure on the rubber plate, wdiich thereupon ceases to bulge out, 
and the entry of gas into the boiler is thus again unimj)eded. 
In this manner, as often as the flame becomes too intense, it is 
automatically checked, and a sufficiently constant temperature is 
thus maintaiiKid in the stove. The stove has to be kept in dark- 
ness, for the luminous niys of <he sun have, strange to say, a very 
great effect on tlie spores of the bacilli, although they resist so 
many other agents. 

M. Arloing has proved that the spores of the hacillus Anthracis 
contained in a broth of culture exposed to the sun are completely 
destroyed. The rnycelia of fungi vegetation, however, require to be 
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exposed to the sun for a much longer time before it is completely 
destroyed. MM. Nocard and Duclaut of Paris have formulated the 
hypothesis that the action of the “solar rays had much more effect 
upon the culture than upon the spores themselves.” In order to 
prove this, M. Strauss placed some spores in pure distilled vrater, 
and in that condition he found that they resisted the effect of the 
sun for four hours, Whilst they were destroyed after two hours when 
put inside some broth. M. Duclaux has made some further experi- 
ments with the same object, and he has ascertained “ that an exposure 
to the sun for two hours'^has been sufficient to destroy young spores, 
though it has not been so for spores two to three years old.” Spores 
of the bacillus Anthracis, even two or three months old, are considered 
young spores, and care should always, therefore, he taken in the 
laboratory to protect them in their cultures as far as possible from 
the luminous rays of the sun. Light must he excluded, and this 
may in practice be most easily done by covering the door of the 
stove with a piece of black cloth. The room may he also left dark 
when not used. 

In conclusion, the reader must be reminded that out-door work in 
connexion with the disease has not been touched upon, and that all 
the remarks in the present article are confined to what is done in 
the laboratory for the cultivation of the protective vaccine. 


CULTIVATION OF GRAPES IN THE DEHRA DUN. 

I HAVE been growing grapes in Debra with great success for the 
past six years. People generally say that grapes do not thrive in the 
Dun, but I do not see why, with a little care and attention, they 
cannot be grown to perfection. By perfection, T do not, of course, 
mean to say that they will compete with the European or the 
Kabul varieties, although in many respects they will bo quite 
as good. 

What we require in the Diin is a grapo that ripens before the 
heavy rains set in, that is, before the 1st July. From experience 
I have found the White Champion grape the best ; it ripens early, 
and is quite as sweet as the Kabul varieties. It has, however, 
shown one drawback, viz,j that it does not bear very profusely; but 
this is perhaps owing to its having been kept back in my garden 
by another more vigorous variety (the Black Austraite), which is 
growing alongside of it. I have now planted out two of the White 
Champion variety separately from the other, and will note the dif- 
ference of result, if any. 
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In seloctm? the varieties to cultivate, we must bo careful that 
we obtain a {yood sweet kind. Having got such a variety, it must 
be grown under cover on pretty high, well-drained ground, with a 
southerly, south-easterly, or south-westerly aspect. A house ve- 
randah is very good, but the vines cannot in that case bo treated 
properly, because the proper manures cannot then be used. 

In January 1883 1 planted four vines of the following varieties: — 
White Champion, Black Austraite, and Early Hamburg. They were 
put into a trench in front of the verandah of a cottage facing south. 
The trench was 4 feet deep and 2 feet wide, and was tilled 
with pounded bones to a depth of 1 foot. Over this was put in 
good goat and sheep manure, and the rest of the trench was then 
filled up with dark, loose soil. The vines commenced bearing after 
three years. In the first year they fruited, I got about 40 lbs. off 
three vines. The White Champion did not bear till the fourth year. 
The grapes were not very swpet at first, but were, at any rate, 
better than any to be had elsewhere in the Diin. Since then I have 
been getting two maunds every year. The grapes are protected 
from rain by training them in the verandah on wire-netting about 
6 feet in height. 

The following is the treatment to which the vines have been 
subjected. The roots are bared to a depth of feet by digging a 
semi-circular trench of about 4 to 5 feet in diameter in December, 
and they are thus left more or less exposed for one month, after 
all the superfluous dense masses of thin roots have been cut out, 
and only about seven or eight main roots left. Next, the vines are 
carefully pruned, all sickly and lanky shoots being completely re- 
moved, and the healthy ones reduced to about four or five buds. 

In January I make a mixture of equal parts of poultry-yard, 
cowdung, and sheep and goat manures, with a very small quantity 
of table salt and sulphate of iron (Jieera kam) added. A layer of 
this mixture, about 6 inches thick, is first put into the pit, then a 
sprinkling of slaked lime, and over this 3 inches of soil. Another 
series of the same three layers is put over this, and then the 
pit is filled up. 

In April the vines begin to flower. About fifteen days before 
this occurs, the sap oozes out from the pruned surfaces. Ijast 
March I collected a whole tumbler full of water from a single 
stem in a single night. The outflow of sap ceases as soon as the 
buds begin coining out. With the flower buds a dense mass of 
leaves makes its appearance. 

Those leaves should be carefully picked out, so as to admit suffi- 
cient light and beat for the fruit to form. From each infloresoence. 
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two, and some times even three, bunches of fruit develop. The ex- 
tremities of the shoots bearing the inflorescences should be broken 
ofiF when the grapes have about reached the size of peas. This is 
done in order to prevent the shoot from developing too luxuriantly 
and then appropriating for itself a great part of the nourishment 
that should go to form good fruit. I brought two vines from Bi- 
luchistan, but these plants do not thrive at all, and have never y€*t 
borne fruit. They die down every winter, to shoot up afresh in 
the rains to about 4 feet in height, but never more. 

W. A. Hbabbey. 

Imperial Forest School,'! 

Dehra Dun, > 

27th July, 1889. J 


Lord Connemara on Forest Laws.— During the late visit of the 
Governor of Madras to Cuddalore, a Municipal address was present- 
ed to him. The following is his reply in connection with the oper- 
ation of the Forest Laws : — “ I always say to the Forest officers 
and to Collectors with whom the Forest officers work, that laws have 
to be worked with very great care and with very great consi- 
deration for the people. I am sure you must know that the object 
that the Government have in view is to restore to the forest their 
ancient condition, and to make the forests what they were many 
years ago. We do that in the interests of the people themselves. 
That cannot be done without preventing goats, cattle and other 
animals from grazing in those forests, and again only a compara- 
tively small portion of this district has been taken up for forests ; and 
there will in perpetuity be a very large proportion of the forests 
lands, where people will be able to graze their cattle without paying 
anything at all, and where they will be able to gather their faggots, 
wild berries and wild shrubs. It is only in reserved forests that a 
very small portion which is absolutely necessary is preserved from 
depredations of all kinds. 1 have had the advantage of speaking 
to the Forest officer this morning on the subject, and am glad to 
learn that forests in this district seem to be in a very fair way 
to 'improvement. 1 hope most sincerely that in a very few years 
they will be in such a condition that people will bo able to get firewood 
from them, and to use them in such a way as to be a boon and a 
benefit to them. Certainly nothing can be more barbarous than 
leaving our forests to take care of themselves, and I have no doubt 
that in a few years the forest will be an advantage to the people 
themselves.'*—- Mail. 
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STATEMENT OF AVERAGE SELLING RATES FOR 
THE QUARTER ENDING 30th JUNE, 1889. 

At Mserut. 



BS. A. P. 

RB. 

A. P. 

6al 10' tors (poles), per score, from 

10 0 0 to 

20 

0 0 

6A1 karis, 

25 0 0 „ 

40 

0 0 

Sdl bed-posts, 7' X 2^" x 2 J* „ „ 

7 8 0 „ 

12 

10 0 

Bamboos of 9' to 10' per 100 score, „ 

25 0 0 „ 

80 

0 0 

At CawNPOBB. 




Sal 10' tors (poles), per score, from 

6 8 0 to 

7 

0 0 

Sain karls, 1 2' X 6" x V „ „ 

12 0 0 „ 

14 

0 0 

SAl bed-posts, 7' x 2^" X 2^'" „ „ 

6 0 0 „ 

5 

8 0 

Bamboos of 9' to 10', per 100 score, „ 

85 0 0 „ 

55 

0 0 

At Bulandbhahb. 




Sal 10' tors (poles), per score, from 

0 0 0 to 

0 

0 0 

S^l and sain, &c., karis, \ 

12' X 5 ' X 4', J »> ” 

0 0 C „ 

0 

0 0 

641 bed-posts, 7' X 2^" x 2^" „ 

0 0 0 „ 

0 

0 0 

Bamboos of 9' to 10', per 1 00 score, „ 

60 0 0 „ 

65 

0 0 

At PlLlBHlT. 

. 



641 10' tors (poles), per score, from 

40 0 0 to 70 

0 0 

Sal karis, 12' X 5* X 4®, „ „ 

80 0 0 „ 

40 

0 0 

841 bed-posts, 7' x 2^" x 2^^ „ „ 

5 0 0 „ 

6 

4 0 

Bamboos of 9' to 10’, per 100 score, „ 

60 0 0 „ 

100 

0 0 


C. Bagshawe, 
Conservator of Forests^ 
Central Circle^ N.^W, P. and Ouclh, 



JTotes, Queries akd ^xtracts. 


The Influence op Forests on Water-supply. — Does ctiltivntion 
and protection of forests cause an increase in rainfall ? The reply 
of Mr. Henry Gannett, as published in Science^ does not tend 
to confirm the generally admitted opinion on this question ; 
whilst the statistics collected by this scientist have the more value, 
in that they refer to extended tracts in which the conditions of the 
country and the climate, both before and after changes in cultural 
treatment, are perfectly well known. 

His observations extend over — 

I. — ^An area of prairie lands in the state of Iowa in the 
north of Missouri, in the south of Minnesota, Illinois, 
and partly in Indiana. This area, measuring about 
163,000 square miles, was formerly entirely covered 
with grass, but during the last 30 years large portions 
of it have been afforested. 

II. — ^The state of Ohio with an area of about 58,000 square 
miles, formerly entirely covered with forests, of which 
at the present not one-tenth exists. 

III.— An area of about 18,400 square miles situated in Mas- 
sachussetts, Rhode Island, and Connecticut, which was 
densely wooded before its colonisation by Europeans. 
After the almost total destruction of these forests, about 
one-half of the area has, since 1860, been re-afforested. 

If the removal of forests produces a decrease, and afforestation 
an increase, in the rainfall, the result of observations extending over 
a long series of years should show in the first instance an increase 
in the rainfall, in the second a decrease, and in the third a decrease 
up to 1860, and an increase after that date. 

But the statistics collected by Mr. Gannett show that in these 
prairie lands an increase in the area under forest has not only not 
been followed by an increase in rainfall, but by an appreciable 
decrease. In the second instance, that of Ohio, a decrease in rain- 
fall has indeed been proved, but this decrease isso insignificant 
that it cannot be seriously advanced us a conclusive proof of the 
unfavorable effect of disafforestation. The results of statistics 
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oolleoted in the third instanoei that of Massaohassettsi also do 
not tend to confirm in any way the generally accepted theory, 
for up to 1860 it is shown that there was an evident increase in the 
rainfall over this area, reaching a maximum of 2*8 inches annually. 

Mr. Gannett also investigated the question as to whether the 
cultivation of land denuded of forest growth resulted in influen- 
cing the rainfall ; but the result of these investigations proved that 
no increase or decrease had occurred. 

In writing generally on the causes of atmospheric phenomena, 
we have replied to the often put question which forms the title of 
this article long before Mr. Gannett wrote on the subject. In 
this periodical some six years ago we said that forests do not 
produce rain, but that they play the important part of storing it 
up. 

As far as concerns Algeria, we have arranged the observations 
registered at various meteorological stations in the provinces of 
Oran and Constantine, and these observations, extending over a 
period of 25 years, refer to large areas covered with forest adja- 
cent to others, which are entirely free from forest growth ; and 
whilst the areas are not to be compared with those reported on by 
Mr. Gbinnett, yet the results of the observations are very conclusive. 

The region where the rainfall observations have most inter- 
est for the forester is bounded on the north, between Bougri and 
Lalalle, by the Mediterranean, on the east and^ west by the 
valleys of Summam and Sezbouse, and on the south by the high 
plateaux forming the water-shed between the sea coast and the 
desert of Sahara. This tract is in area about 47,000 square miles; 
and though no regular re-afforestation works are being carried 
out, yet the closure of large extents of forest and pasture land 
against the destructive action of the natives may almost be re- 
garded as having a similar effect. 

In spite, however, of these protective measures, many thou- 
sands of acres have from 1850 to 1875 been burnt over, and it is 
especially in these burnt areas, when compared with others 
successfully protected, that the rainfall statistics have the greatest 
significance. 

These statistics show the following results : — 

I. — That nearly the same amount of rain fell annually before 

and after removal of forest growth, and before and after 
re-afo restation. 

II. — That totally different effects are ])rodnced by the annual 

rainfall before and after removal of forest growth, and be- 
fore and after re-aforestation. 
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During the summer following the removal of forest growth, the 
spring level begins to fall, and the following year most of the 
springs dry up. 

In oonsequenoe, the water-courses cease to be permanent and 
become intermittent, being transformed, during actual rainfall, into 
impetuous torrents, which cease to flow during dry weather. 

The valley of Oned-Guebli to the north of the province of Con- 
stantine furnishes a remarkable instance of this. 

This immense valley is divided into two portions by the river of 
the same name, and the western side includes the densest forests 
of this region, whilst the eastern is almost entirely denuded. 

During eight years of topographical research in those mountains, 
we have invariably remarked that during the winter, when heavy 
rain falls persistently, often for weeks at a time, the floods in the 
water-courses from the western or wooded side, rise slowly, and 
rarely overflow the banks, and even after tropical rain-storms, 
which are frequent, the water remains clear. 

On the eastern or denuded side, however, this is not the case. 
{Scarcely has the rain commenced when each small ravine becomes 
a torrent, which rolls down gravel, boulders, and rocks, and over- 
whelms the neighbouring fields ; whilst the muddy water passes 
rapidly on, arrested by no vegetation, conferring no benefit on the 
country it traverses, — to leave behind, on the cessation of rain, 
nothing but dry and rocky ravines. 

There is, however, no need to expatiate on the disastrous action 
of rain in mountainous and unwooded countries, it being too well 
known. 

At the same time, well-informed people have frequently an ex- 
aggerated idea of the value of mountain forests, attributing to them 
other virtues than those which they possess. The virtues they do 
possess are the power of storing up the rainfall, and thereby regu- 
lating the flow of water-courses and springs, and they are entitled 
to respect. 

Our rainfall observations are extremely interesting in refer- 
ence to forests which have been destroyed by fire : in such forests, 
the annual rainfall remaining unchanged, the springs dry up and 
the water-courses become dry ravines. 

We need not be content with contemporaneous evidence ; we 
can also bring valuable witness from the past to the truth of our 
assertions. About 10 miles to the west of the road from Con- 
stantine to Batna there is a horse-shoe shaped mountain range, 
with its convex towards the east. This range is named Djebel 
Anouda by the natives of the country. The inner slopes of this 
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horse-shoe were formerly thickly wooded, a fact proved by the 
presence of stumps of oak trees. These stumps, deeply charred 
and rooted in soil thoroughly baked by the fire which destroyed 
the trees themselves, have hitherto resisted the decomposing effects 
of time. An enumeration of the stumps shows a former growth 
of about 60 large trees per acre, and in the centre of this magni- 
ficent forest there are the remains, in hewn stone, of a gigantic 
tank, and issuing therefrom a broad aqueduct, traceable in its ruins 
for several miles. To-day the soil of Djebel Anonda is one of the 
most arid in Algeria ; in former days a strong spring existed, its 
water-supply stored and protected by a sturdy forest growth. 

In concluding this short paper, we would like to add that though 
the extent of the areas under our notice cannot compare with 
those observed by Mr. Gannett, on the other hand our rainfall 
stations are much closer to each other than those under Mr. Gan- 
nett’s registration. Of 44 such stations erected by the Govern- 
ment of Algeria, the four which enclose the tract of Oncd-Guebli 
have been most useful to us. It is this tract of country that the 
observations above recorded refer to, and these observations lead 
us to the conclusion that “ the salutary influence of forests in 
storing atmospheric humidity is irrefutable ; but to enable them 
to store this humidity, the atmosphere must first contain it.” — 
L. Pabqukt, in Revue dee Eaux Forets, 


The Subordinate Service in the Bombay Forest Department. 
— Proposals for placing the interior economy of the Forest De- 
partment upon a more satisfactory basis have lately been engaging 
the attention of Government. It is generally admitted by the 
superior officers of that department that laxity, neglect of duty, and 
even fraud exist to a considerable extent among their subordinates. 
The cause of this blemish in the Forest Administration is stated to 
be due to inadequate supervision. European officers cannot bo 
ubiquitous ; and while other departments, recognising this fact, have 
met the difficulty by obtaining effective supervision and good work 
from well-paid natives, the departmental officers of this particular 
branch of the service have not accepted the results of experience 
gained elsewhere, and have hesitated to repose due confidence in in- 
digenous officials. To render native or any subordinates worthy 
of the confidence of their superiors, they must be adequately paid. 
Most departments have gazetted ” appointments with a salary of 
Bs. 250 or Bs. 800 a month, and a corresponding position, but the 
gazetted Sub-Assistants in the Forest Department are paid much 
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less than first grade Mamlatdars or Inspectors of Police. The means 
under consideration for the improvement of their officers’ position 
embrace savings on reduction of one Deputy Conservator and an 
increase of six Sub-Assistant Conservators, of gazetted appoint- 
ments open to the subordinate branch of the establishment. In 
this way a better class of candidates will be attracted to the 
department. The position of the important Ranger Class will at 
the same time be improved, and their salaries will be increased to 
Rs. 150. Tbe Forest Class at the Poona (College of Science for 
the education of higher officers will be thrown open to candidates 
for this class, who have passed an educational and physical test, and 
a number of appointments guaranteed to them on their completing 
the special Forest Class. Foresters will be encouraged to fit them- 
selves at that college for promotion to Rangers. Another feature 
of the proposed reforms is to insist upon a closer co-operation be- 
tween the Forest and other departments. Assistant Collectors and 
other supervising District officers will see that the Forest Depart- 
ment officers below a certain rank are attending to their duties. 
This is an excellent move, for the various departments have a 
strange way of ignoring each other’s existence. The exercise of 
ordinaT}” common sense will be sufficient to prevent any friction that 
might ensue on the new system. Altogether, the proposed reforms 
appear as sound as they were necessary. They will probably in- 
volve some financial at first, but Government is to be con- 
gratulated on their prudence in placing greater importance upon 
future solid benefits than upon avoiding a comparatively small tem- 
porary outlay . — Bombay Gazette. 


“ Reh.” — It appears that the alkaline salt “ reh ” is very far from 
being confined to canal-irrigated districts. There are at least 
two parganas in tbe Ghazipur District, Parganas Bahariabad and 
Cawnpore, where large areas have been partly thrown out of cul- 
tivation on account of these salts, and now grow only rain crops of 
rice. As no canal has ever run through this tract, it is obvious that 
reh must be due to causes unconnected with canal water. But 
here again there is a suspicion of water-logging, the water level 
being only 8 to 10 feet from the surface in the worst parts. 
Mr. Cockburn’s theory, lately announced in these columns, is that 
reh is essentially produced by the solution of kankar, which sub- 
sequently combines with salt to form caustic soda. Wherever this 
kankar (irrespective of canals) has been exposed on the surface of 
the soil in abnormal quantities, it is acted on by the two great rock 
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solyents, rain water and the carbonic acid of the air, and it is in 
such localities that reh is most abundant. Long-continued satura- 
tion by canal water of a soil containing kankar will also soon pro- 
duce reh, particularly if the kankar is pisolitio and near the surface 
so as to be also acted on by light and air. And this latter condi- 
tion prevails in all usar plains, which become the very worst reh 
beds. But the prime factor in the chain of causes that has led to 
the denudation of the kankar and to the excess of reh must be 
considered to be the extensive levelling operations which were in a 
measure necessary before the forests of pre-histori'c India were 
annihilated, and the huge marshes that harboured hippopotami 
drained. In a forest-clad and undulating country but little kankar 
can be exposed to the direct action of the atmosphere and water. 

The kankar itself is of the nature of stalactite, and is formed by 
excess of calcareous matter infiltrating the soil and forming pipes 
and nodules below the surface. It doubtless largely owes its origin 
to the feldspar in the Himalayan gneiss. With an undulating sur- 
face, surplus kankar in solution in rain water lodges in hollows, and 
is probably under normal conditions re-formed in this way. In 
Banda, where the red Bnndelkhand gneiss has rotted into black 
cotton soil, crystals of feldspar may be observed on the surface and 
kankar in the soil below in every stage of formation, and evidently 
derived from the solution of the feldspar. So far there is no single 
exception to the rule that reh occurs only in localities that have been 
disafforested and extensively levelled by bunding and other agricul- 
tural operations. It requires no small amount of abstraction to con- 
ceive that a dead level was never the normal character of the surface 
of the Gangetic Valley. To Mr. Cockburn belongs the credit of be- 
ing the first observer who fully realized the value and interconnec- 
tion of . these two simple but important factors in the production of 
reh — extensive levelling and kankar. Mr. Cockburn asserts that no 
country which Nature has succeeded in clothing with primeval forest 
can remain a level plain, and there can be little doubt that the plains 
of the Gangetic Valleys were once covered with primeval forest. 

There can be no greater contrast in point of fertility than be- 
tween Pargana Kanauj in Farukhabad and the adjoining Par- 
gana Tirwah in the same district. The soil of Kanauj, though 
cultivated for the past 3,000 years, shows no diminution in fertility, 
and last season bore crops of wheat and mustard 5 feet high. 
Pargana ICanauj is undulating throughout and irrigated- from 
wells. There are no canals. Pargana Tirwah is intersected hy 
the Ganges Canal and an extensive network of rajbahas. The 
country is a dead level. The crops are miserable and stunted, 
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produce being less than half of what it is in Kanauj, and the incau- 
tioufl traveller along the canal is likely to be struck with blindness 
from the daieling reh. The contrast in fertility between the higher 
and undulating portions of Pargana Bilhour in the Cawnpore Dis- 
trict with the lower and level portions which are canal-irri'gated is 
equally well marked^ and villages with an undulating surface situated 
in the heart of the reh country will invariably be found unaffected 
and bearing good crops. Small kankar or bajri in the process of 
conversion into reh may well be observed along the newly-oponed 
Bhognipur Branch of the Etawah Canal and within three miles of 
the station of Etawah itself. These are the first symptoms of the 
disease in the locality, but the canal has only been opened six or seven 
years, and there are yet very few distributaries which are the real 
agents of the mischief. Canal water, though perhaps not so pow- 
erful a rock solvent as rain water, is nevertheless capable of rapidly 
dissolving kankar exposed to light and air. That the kankar be- 
comes reh is an indisputable fjict. The Government of the North- 
West Provinces is fully alive to the importance of attempting to re- 
claim these lands, and the experiment of covering reh land with 
deposit of canal silt is now under trial. If the kankar theory is 
correct, Mr. Oockbiirn believes that it will also be found that the 
sources of the reh are limited, and that the r»di could easily be ex- 
hausted by the simple plan of scraping it up close to the ground 
during the month of May, when it is at its worst. These operations, 
he is sanguine, would, in four or five years, rt^luce the salts to an 
inoffensive limit, when it might become necessary to cover the sur- 
face of the field with 8 or 10 inches of rich alluvium obtained 
either from the deposits of the Ganges, or, if in the vicinity of the 
canal, from the rich leaf-mould which is being rapidly formed 
along the puttries of the canal. It would ho a great mistake to 
reduce and thin the jungle along the canals, and this we believe the 
canal authorities are now doing. With the diminution of the jun- 
gle, the formation of humus will cease, and the day may come when 
it will pay the department to sell this humus as manure. Hundreds 
of tons of dried Confervae annually go to waste along the rajhahas, 
and this weed ought to make an excellent manure, being highly 
diatomous. — Englishman. 


Celluloid, a new way of utilising wood. — Celluloid is really no- 
thing more than developed papier mfichd ; but developed so highly by 
the use of hydraulic machinery, new glazings, and fire-proof methods 
of treatment, that it may be considered a totally diflFerent material 
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for all practical purposes. Tbe directions in whicH it has been 
utilized are numerous, one of the strangest being the construction 
of railway wheels for Pullman oars. In Pullman Oity, Chicago, 
there is an enormous factory devoted entirely to the manufacture 
of celluloid articles for railway purposes. The wheels are discs of 
celluloid pressed under a hydraulic ram of about 100 tons on each 
wheel, and having a hollow nave for the reception of a steel pipe- 
box. Both the pipe-box and the steel tires with which the wheels 
are shod are pressed by hydraulic power of 40 tons, and are 
absolutely immovable except by hydraulic pressure. So strong 
and lasting are these celluloid wheels that each wheel wears out 
three steel tires before becoming useless — a fact that speaks for 
itself. As roofing, celluloid is far superior to most materials, the 
method of its preparation, and more especially the way in which it 
is glazed when finished, making it waterproof ; while its shining 
surface makes it less inflammable than wood, owing to the absence 
of small roughnesses or projections which the flumes could catch 
hold of. Probably no alteration will, however, be made in carriage 
building till some terrible accident brings homo to the authorities 
the inferiority of the present materials. This happened in Victoria, 
where tbe terrible experience of the great railway accident of a few 
years ago caused a complete revolution in the rolling-stock. It 
was noticed that the worst cases were those of passengers injured 
by the splinters from the wooden framework of the damaged cars, 
which lacerated them fearfully. Consequently public opinion 
forced tbe railway company to abolish wood from its list of mate- 
rials, and to make the cars throughout of soft sheet steel and leather. 
Tbe roof, frame, floor, and seats are all of this soft steel, the seats 
being of stuffed leather rivetted down, and only the window sashes 
being of wood. The idea is that in a collision a soft steel carriage 
will not splinter, hut merely dent in like a jam pot, thereby causing 
little or no additional loss of life, and the idea has been vigorously 
taken up. AVe are not advocating that sy.stem for India, as even 
if coated with felt, steel carriage.s would be terribly hot for this 
climate; but celluloid would suit admirably. In many other ways 
also it would be found invaluable. Furniture (except chairs, the 
legs of which are too thin to suit the material), barrels, and hun- 
dreds of other objects can be made of it at very small cost. 
Another material that is excessively economical and very useful is 
‘‘ compressed wood ” made from fine saw-dust, which is extensively 
used in some parts of America. The saw-dust from pine- wood and 
larch is the best for this purpose ; and before it can be used, it 
must be ground quite fine on a stone— must be, in fact, reduced 
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to real dusty free from chips and the small splinterti of which 
ordinary pit sawi-dust is full. When the dust is properly sifted) it 
is forced into shape under hydraulic pressure, and remains' Under 
pressure till properly consolidated. In this way, buckets, furniture, 
&c,, are turned out in large quantities, the material being suitable 
for anything that, does not have to sustain a very considerable 
cross strain : for instance, it would not be suitable for a horizontal 
bar in a gymnasium. Not only is this invention an immense econo- 
my of wood, using up as it does small pieces that would otherwise 
be wasted or, at best, burnt as firewood — a terrible waste of a real 
timber tree when we consider how many trees are fit for nothing 
else — but it saves an enormous amount of carpenters’ labour, since 
the articles are turned out nearly finished from the press. To pre- 
vent, however, the necessity of having a separate die for every kind 
of work and every detail of furniture, a newer development of the< 
system simply produces blocks — if they can be so called — of about 
the required size and shape, which are finished by the carpenters 
exactly as a block of wood might be. One special advantage of 
this invention is that other materials can be mixed with the saw- 
dust, so as to give the product properties that it would not other- 
wise possess. Thus, asbestos is mixed with the wood dust, so that 
the material becomes fireproof, and boxes, desks, and cupboards of 
fire-proof wood are thus procurable. Other new materials might 
bo advantageously used, some of which we may mention in 
another article . — Indian Daily News, 


Grape Cultivation. — It is certainly very much to the credit of the 
present age that a taste for flowers and ornamental foliage should be 
spreading so widely among the better classes of the community. 
While we should be glad to see even more than the present care 
and attention devoted to the improvement of these plants, we shall 
still more heartily rejoice to find such of the more choice exotic 
fruits as have become acclimatised more generally cultivated. It 
has always seemed to-us as especially strange tJjat -the grape, 
which is so delicious a fruit, has not been introduced into private 
gardens, where fruit-growing is more or less systematically prac- 
tised. As far as we know, the grape can, under necessary precau- 
tions, be raised in almost every part of the plains of India, but 
more especially on the slopes of the hills and mountain-ranges, 
which rise up in all directions. When grown from cuttings, the 
vine calls for no special care and attention, except at the first start, 
and again when about bearing. The soil best suited to it is a light 
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sandy earth| as much as possible free from moisture. Where the 
soil happens to be of a stiff clayish nature, it can be improved by 
trenching it to the depth of 30 inches, or even as far as 3 feet, 
and by replacing it with sandy earth mixed with two-thirds 
of fragments of deca 3 ’’ed cocoanut wood and one-third of small 
white sea shell in alternate layers. The cuttings might with 
advantage be put down in beds laid down with little pieces of stone, 
which shall subserve free drainage at the roots and prevent 
any undue accumulation of moisture, which is always injurious 
and often destructive to the plant. Once planted, and when it has 
fairly taken root, the vine may be left pretty much to itself. It will 
with the hot season dry down to its very roots, but spring up again 
in fresh life and vigour with the succeeding rains. If manured 
at this time, the plant will greatly benefit. But it is generally, or 
Tather as a rule, that the vine, when raised from a cutting, takes 
three years to fruit. As soon as the rains have altogether ceased, 
about the end of October, the roots of the plant should be com- 
pletely laid bare in order to subject them to an artificial winter and 
to check further vegetation. After the roots have continued exposed 
for fifteen or sixteen days, the plant ought to be pruned, leaving, ac- 
cording to its age and strength, two, three, or four shoots, with so 
much of the previous year’s wood as shall exhibit three or four heal- 
thy eyes from which the bearing wood of the season is produced. 
When these eyes begin to bud, as they generally do in about a 
week after pruning, the roots, which had till then remained bare, 
should be covered over with earth, mixed up with a large propor- 
tion of manure. At this stage the vines should be regularly' wa- 
tered morning and evening until the fruit is almost fully developed 
and begins to swell and ripen, when the watering is repeated every 
third or fourth day, or, indeed, as often as may just suffice to keep 
the plants in a strong and healthy condition. If the vines are 
pruned at the end of October, they will generally bear fruit for the 
table about the end of the January following ; and as they cannot 
be expected to continue bearing in the same perfection above a 
month or five weeks, it has been found possible to secure a regular 
succession of crops to the end of April, and sometimes even till the 
middle of May, by deferring the pruning of a few plants till 
November and even December. About a fortnight after the vines 
have ceased bearing, the roots are again bared ; and the processes 
of pruning, manuring, and watering are repeated. Rotten fish and 
bone-dust have been found to be excellent manure for the grape-vine. 
It is hardly necessary to say that in Kashmir the grape-vine has 
been cultivated under the supervision of French agency as a source 
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of profit, %d that brandy, champagne, and claret have been manu- 
factured of a quality that has been well spoken of by people who 
ought to know. A taste for spirituous and fermented liquors has 
struck such deep root in India, that though its growth may be 
checked, we doubt whether it can ever be completely extirpated. 
In view of this fact, it seems to us that it might be to the advantage 
of the whole community if the wide cultivation of the vine were 
encouraged for the purpose of ensuring a supply of pure and 
wholesome wines and sprits, which would, if sold at cheap prices, 
soon replace the use of those vile and deleterious country liquors, 
which are destroying so large a proportion of the native population, 
both body and soul . — Indian Agriculturist, 


Denudation of Fouests in Hyderabad. — For the last ten 
years the denudations of forest commenced in His Highness the 
Hizani’s territories, and notably in the jungles of the great jagir- 
dars : these are still being encroached upon in a manner which is 
highly injurious to the most vital interests of the country. For the 
purposes of present gain, immense tracks of jungle have been sold 
to rapacious contractors, who have cut down indiscriminately all 
description of trees: grand old banyans and pipal trees, the growth 
of hundreds of years, have been destroyed to furnish fuel for the 
railway, the cotton mills, and rafters for the houses of village com- 
munities. With such recklessness has denudation progressed, that 
on some tracts not a seed-bearing tree has been left standing for the 
purpose of natural reafforestiitions. 

Oil of Eucalyptus. — Mr. S. G. Wallace, of West End, Ootaca- 
mund, has for some time past been engaged in conducting a series of 
experiments with the oil of Eucalyptus, The oil is extracted from 
the Eucalyptus globulus^ which grows luxuriantly on the Nilgiris 
Hills, and is said to possess great medicinal virtues. It is largely 
used in some of the hill tracts in Northern India, and is gradually 
coming into use in Southern India. It is specially effective in 
cases of rheumatism, bronchitis, &c., and is a good deodorant and 
disinfectant. The experiments made with it by Mr. Wallace have 
been attended with very considerable success, and the oil is said to 
have effected some marvellous cures in cases of chronic dysentery. 
The oil has a pleasaiit taste and odour and is a powerful tonic. Mr. 
Wallace’s labours in this matter are deserving of encouragement. 

Forest Surveys in Southern India. — At a Conference held at 
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Ootacamund in July last it was arranged, subject to tfl^approval 
of the Governments of India and of Madras, to employ a survey 
party, in the future, exclusively on forest surveys on the 4:-inch 
scale, owin^ to the urgent requirements of the Forest Department ; 
and as these arrangements have been confirmed, the party will, dur- 
ing the ensuing season, be employed on surveys of the forest in the 
districts of Madura, Tinnevelly and Salem, in which there is said 
to be an aggregate area of 1,657 square miles of fully reserved and 
demarcated forest lands ready for survey . — South of India Observer, 

Beoussonetxia papyrifbba. — The paper mulberry, which wo 
learnt from the report on the Lucknow .Horticultural Garden was 
affording a promising material for paper-making in India, possesses, 
it appears from a similar report on the Saharanpur Gardens, the 
additional advantage of growing successfully in usar and reh tracts, 
doing better indeed than the Australian salt bush. If experiment 
proves this characteristic to exist, there is a chance yet of utilising 
profitably those sterile waste tracts where the excess of salts de- 
posited on the surface by capillary attraction looks like snow in the 
hot summer day. 

A Destructive Forest Servitude. — In the last Annual Admi- 
nistration Report of the Native State of Travancore a reference is 
made to a local ‘‘ established usage,” of which the British Resident 
remarks ; — “ I had no idea until now that the curious arrangement 
described was in existence. It is this : Anyone at all is free to 
enter upon the Sircar waste-lands, clear portions, fence them in, build 
upon, cultivate, and otherwise treat them as private property free 
of rent, till called upon to pay the assessment.” 


A Hint for the J ungle. — ^ test for the purity of drinking water 
is given as follows by Professor Angell of the Michigan Univer- 
sity : — “ Dissolve about half a teaspoonful of the purest white sugar 
in a pint bottle completely full of the water to be tested, and tight- 
ly stopped ; expose it to daylight and a temperature up to 70° 
Fall. After a day or two examine, holding the bottle against 
something black, for floating specks, which will betray the presence 
of organic matter in considerable proportion.” 


Cedar Wood Packages for Tea. — A Ceylon paper publishes 
letters from London tea brokers and others, Which appear conclu- 
sive as to the harmlessness of cedar wood packages for tea. 
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SOME NOTES ON THE CJONNECTION EXISTING BET- 
WEEN FORESTRY AND AGRICULTURE IN INDIA. 


PA.RT I. 


No. I. 

The close connection that exists between Forestry and Agricul- 
ture in India has hardly hud that prominence given to it in the 
discussion of these fjreat subjects that it deserves. That these 
subjects are groat and important ones is admitted on all sides; but 
the beneficial oftects to agriculture in India which must result 
from careful, scientific, and systematic Forestry, arc not as yet so 
universally admitted by agriculturists and the masses as they have 
a right to be ; in the end Forestry will prove its undoubted claims 
to such consideration, but, I fear, not till experience has taught 
many a bitter lesson. 

In Continents forests perform thp same useful functions for 
agriculture in a climatic point of view that in islands and sea- 
bound countries are performed by the ocean. Wo need not go 
any further than this simple fact to account for the backwardness 
in the knowledge and practice of forestry which exists in the 
British Isles. Surrounded by the sea, all the climatic advantages 
derivable from forests are present ; while the unrivalled wealth of 
coal and iron does away with the other great reasons for forests, 
fuel and building material ; the latter term I am using in its 
very broadest sense. Turn, however, to the Continent, and there 
we notice the great attention paid to forests. Germany and 
France take the lead, but in Austria, Russia, Italy, Norway and 
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Sweden, and in Spain and Switzerland, all are careful of retaining 
and improving their timber reserves. 

To illustrate iny meaning and intentions more plainly, I would 
compare the relationship existing between Forestry and Agricul- 
ture to that which exists in ordinary life between husband and 
wife. Forestry stands in the place of the husband, dark, stern and 
strong, but protecting and cherishing ; Agriculture, bland, benig- 
nant and bountiful, may, in my parable, be described as the wife. 
Deprived of the aid and resources derived from forests, agricul- 
ture pines and languishes, and becomes barren and unfruitful. 
Forests retain and distribute equally moisture deposited by the 
clouds, supply food for crops, wood for implements and fuel, and 
regulate the harshness and severity of the elements. These bene- 
fits have hitherto been overlooked ; it is only comparatively 
recently that they have been recognised. There is little reason to 
wonder perhaps that the benefits derivable from forestry have 
not up till now been duly appreciated. Till almost within the 
memory of the present generation, forests have universally been 
looked upon as dangerous, harbourers of thieves and malaria, and 
useful only as mines — and mark I as never failing mines — for the 
supply of timber for building purposes, agricultural and household 
implements, and for fuel. That this was an egregious error was 
first discovered in Europe. Western civilisation, though later than 
its Eastern congener in its conception, has discovered this. The 
reasons, therefore, are obvious; the very circumstances which re- 
tarded Western civilisation at its outset — that ia, its rigorous cli- 
mate and its unyielding soil — have proved most wholesome spurs 
to its onward progress : and one of the lessons learnt in this 
progress is the immense value of forests, climatically and econo- 
mically. In the East the lesson has not yet been taken to heart, 
though Nature is ever teaching it. Although at first sight it may 
seem a paradox — yet so it - is — the demands of civilisation in 
highly civilised countries on forests are far greater than in those 
less civilised. The calls of civilisation on forests and forest 
products are far heavier than those of barbarism : besides, the 
actual necessaries of life, manufactures, art, and science all com- 
bine to intensify the drain. First necessity, the mother of in- 
vention, discovered aids to wood in the satisfaction of these de- 
mands, and her descendants, invention and science, have inter- 
fered to lessen tho strain by, in the first place, finding substitutes, 
and, as knowledge gained ground, by moderating tho demand and 
repairing the damage caused by excessive demand. How soon 
this demand, when made by civilisation, has proved too heavy for 
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unassisted Nature has been demonstrated in Amerioai where civili* 
sation leaped into the arena fully equipped or very nearly so, and 
so soon began to exhaust Nature’s resources. It is- solely owing to 
the slow progress made by civilisation in India that her once 
mighty forests have stood the drain so long. With a restless, 
energetic people, such as are the Western races, the damage done 
by the denudation to which her forest^clad tracts was being 
subjected would have been discovered long ago. Nature in the 
indolent East is so soft and gentle in her ordinary moods, and the 
pressing wants of man in a semi-civilised condition are so easily 
satisfied, that, had not Western energy been infused into India, it 
is possible that for years to come the strain would not have be- 
come so unendurable as it now is. Even now, in the more back- 
ward districts, away from large towns and the great centres of 
commerce, the people could satisfy their wants from forests as 
they at present exist, oven without protection, for many a year to 
come : but the ever-widening circle caused by trade is making 
greater and yet greaicr inroads on Nature’s stores, and forests 
in particular are fainting under the burthen : and, linked indiso- 
luhly with forestry, agriculture is suffering also. 

Forests existed long befon. agriculture sprang into being : as 
in the old, old story, woman was taken out of man, so has agri- 
culture boon taken out of forests. In pre-historic days forests 
doubtless existed wherever foothold could he obtained ; not for 
many ages did the bright inspiration dawn in the breast of one 
of our progenitors that, by scratching up the bosom of mother 
Earth a little, he might thus improve and increase his simple fare 
of wild fruits and herbs. It was thus that agriculture made her 
first .appearance on the scene. There is but little doubt that, as 
in all other productions of Nature, so in the case of agriculture, 
the great fundamental laws of evolution and selection have been 
at work : little by little, step by step, the staple cereals of life 
have been evolved from grasses : as a case in point, I may men- 
tion the wild ragi, a grass which is evidently a close progenitor 
of the ragi of cultivation (^Kleusine coracana), the principal food- 
grain of Mysore and the south-eastern portion of tfie Southern 
Mahratta country. The grain procured from this grass was eaten 
in large quantities by the starving populace of Mysore in the great 
famine of 1877 - 78 . So little by little, stop by step, agriculture 
has advanced, growing under the protection and fostering care of 
forests till she has arrived at her present advanced stage. And 
now agriculture waxes fat and kicks. In the old days it was suf- 
ficient to eat and live, but now the pressure is far greater. Agri- 
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oolture is turning impatient, grasping and ungrateful, forgetful 
of past benefits : “ Make room for fields, your appointed task is 
done, we can do without you, you are obsolete,” is the cry with 
regard to forests. But Nature’s laws are immutable, and where 
forests are removed without just and due reason, drought, pestil- 
ence, famine and flo^d appear, and call attention to the fact. In 
the West they are wiser in their generation than in the East; but 
we shall learn our lesson here all in due time; wo are learning it 
now; witness the advance made by forestry in the last 15 years ; 
we are yet far off our goal, but we are on the way to it. Forestry 
and agriculture in India are linked together, and lack of vitality 
and prosperity in the one cannot but tell its tale on the other. 

No. 11. 

Whether forests have any effect on rainfall or not is as yet a 
moot point: but, though not perhaps actually proved to demon- 
stration, it must, I think, be admitted that the balance of proof is 
strongly in favour of the forest theory. To go back to the days of 
our boyhood. Wo all know that as air is cooled, its power of re- 
taining moisture diminishes, and that it is the differences in the 
strata or columns of air through which clouds drift that occasion 
the fall of rain. The rainfall is always heavier on the sea-board, 
in the neighbourhood of large lakes, &c., than elsewhere. Precisely 
the same conditions exist as regards the atmosphere above forests 
and the atmosphere above lakes. Who among us has not, as 
evening drew on, moved out from under the shade ot the trees, 
where the camp is pitched, to the open to be cooler ? The tempera- 
ture under forests is more equable than in the open country; and 
the same observation is made with regard to the temperature in 
the vicinity of large sheets of water. And as trees retain mois- 
ture by the agency both of their roots and their leaves, the 
atmosphere in and surrounding a forest is moister than that of the 
surrounding country. One word more and 1 have done: treeless 
regions are always barren ones, equally whether in the Torrid or 
the Frigid Zones, in Siberia or the Great Sahara. 

It is very* much to be deplored that the conclusions regarding 
the effects of forests on rainfall arrived at by Mr. Eibbeptrop 
and Mr. Blanford should have been rendered void and useless 
in consequence of the unscientific manner in which the rainfall 
observations had been made by the Revenue authorities (vide /ndian 
Forester, Vol. Xlll., No. 1, pp. 44 to 49, and Vol. XV., No. 1, 
pp. 39 to 41). I am strongly of opinion that in spite of dis- 
couragemonts, these observations should not only be continued — 
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I presume that they are — but that they should be largely extended 
as regards the field of operation. Observatories should be set on 
foot in every circle throughout India and in every division of 
every circle, and not only that, but two or three observatories 
in every division. The observatories should be erected at some 
distance apart from each other, and I would recommend that 
tho observatories outside forest limits should be at least 3 miles 
distant from any forest ; the weight of evidence gained from 
observatories so situated would be fiir more valuable and trust- 
worthy than if placed nearer forest limits. The observatories 
should, of course be in pairs, one inside and one outside forest, 
for comparison’s sake. Supervision too is most important, and 
Divisional Forest Officers should themselves cheek observations 
and measurements as much as possible: intelligent foresters and 
guards could easily be taught how to conduct the experiments, and 
doubtless one officer at least in each circle would bo forthcoming 
who would cheerfully give his services for the purpose of tabulat- 
ing tho returns, <kc. The results to be looked for are of immense 
importance to forestry, and therefore the experiments should be 
conducted by foresters who are interested in them, and who would 
not go through with them as a more matter of form, as is the case 
when the measurements are left to revenue subordinates. 

But whatever may bo the general opinion as to the effect of 
forests upon the actual rainfall, there are no two opinions as to 
the storage of water and the prevention of erosion by tree-growth. 
Ride along the foot of, a chain of hills, and suddenly you will come 
on a stretch of fields seamed by innumerable little water-courses, 
wrinkled like the face of an old man : tho soil has been largely 
washed away, and stones are plentiful everywhere ; cast your eye 
on the portion of tho hillside abreast of you, and you will find it 
bared of vegetation; most probably the land is alienated, and be- 
longs to an inaindar. The crops raised in these fields are nothing 
like the ones raised in tho fields at tho foot of the tree-clad portion 
of the hills: ask the tenant, and ho will tell you that at first he had 
too much water and a great portion of his crop rotted, and after- 
wards the rest got burned up by the sun, and then he will pro- 
bably talk of his “ nasib ! ” 

Here is a bare and barren spot, there is no water procurable 
nearer than from tho village well ; but there it bubbles out of tho 
hillside by this large stone, fresh and clear— about two miles away 
perhaps, on tho top of the hill, is a small patch of vegetation, trees 
and brushwood, not more than 10 acres in extent. This spring 
is known to all the country side, and Brown, Jones and Robinson, 
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from Dustypore close by, wot of it well ; many a time aud oft,” 
when out small game shooting, have they quenched their thirst 
thereat, “ that fellow with the tiffin basket being out of the way 
as usual.” One day a tribe of Gonds proceed to cut down those 
trees and clear away the brushwood, and cultivate the ground thus 
cleared on the “kumri” system, being allowed so to do by a 
paternal Government. The wily bania of Dustypore hears of 
this piece of cultivation; when the grain is ripe it passes into his 
hands, and Basappa, the Gond, gets a few bottles of mhowa liquor, 
dear to his simple heart : the next time Brown, Jones and Robin- 
son proceed to slake their thirst at the well-known spring, they are 
disappointed, and straightway prophesy “ no end of a hot weather:” 
if you tell them the cause of the effect, you are laughed to scorn, 
and at the whist> table that night it is unanimously resolved that 
you are perfectly cracked on the subject of forests I 

The above are familiar and, comparatively speaking, unimport- 
ant examples of the evils which follow the reckless removal of 
forest growth and the neglect to reclotho with vegetation denuded 
hillsides and catchment areas of w^ater: but they serve to show 
how such neglect may lead to groat and disastrous results. Sir 
Charles Dilke on his recent visit to Karachi was much struck with 
the great expansion of the place, especially with regard to its 
shipping industry; but— and this is a very large but — tJie bar 
which formerly existed has been removed at enormems labour ^ and re- 
placed by another almost as evily though enough sand has been 
dredged out of tJui harbour as would make a local Himalaya if it had 
been properly utilised^ {Bombay Gazette, March 21st, 1889, bi- 
weekly edition). No doubt the Indus is a difficult river to manage; 
it is, however, very probable that a tithe of the money spent in 
dredging the harbour, if expended on the preservation and pro- 
tection of the banks and head-waters of the mighty stream and its 
tributaries, the Jhelum, the Chenab, the Ravi, the Sutlej and the 
Beas, would have kept the harbour freer of silt than it now is, and 
saved Government many thousands of rupees. 

Fife Lake, or (to use the cognomen by which it is most usually 
known) the Karakwasla Tank, supplies, in conjunction with the 
Mutha Canal, drinking water to the ( Uty and Cantonment of 
Poona and to the Cantonment of Kirkee, and also irrigates a 
tract of country in the north valley of the Bhima River for a dis- 
tance of about 55 miles. The construction of the lake and its dis- 
tributary canals cost upwards of five millions sterling; the work is 
a triumph of engineering skill, and reflects great credit on Colonel 
Fife, R.E., who constructed it. But the lake is silting up, the water 
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supply is decreasing, and possibly it may come to pass that all this 
money has been thrown away ; the silt must be removed, and in 
any case this cannot but be an expensive undertaking. Government 
woke up to the danger, and in 1886-87 a Committee, composed 
of M/. King, O.S., the then Collector of Satara, Mr. Shuttloworth, 
Conservator of Forests, N. C., Bombay, and Messrs. Burke, O.E., 
and Clifton, C.E., Executive Engineers of the Irrigation Branch 
of the P. W. D., was appointed to enquire into the causes of the 
diminution in the water-supply and to suggest correclivo measures. 
They made the enquiry, and submitted an elaborate and able report. 
This report was, however, condemned by the Commissioner, C. D., as 
being too sweeping, and impolitic also : and a Deputy Collector, 
Mr. Sath^j was appointed to revise the scheme : Mr. Sath^ was 
in turn relieved by a brother Deputy Collector, Mr. Sitaram 
Damodhar ! Bathos in exceUis ! The report of four experts in 
their particular branches, submitted to the criticism of unprofes- 
sional subordinates ! So far as 1 know, nothing has been done up 
to date. The greater part of the catchment area of Fife Lake 
lies in the semi-independent Native >State of Bhor, and this fact 
of course complicates matters ; but it is an axiom of common 
polity that the few must suffer rather than the many, especially 
when, as is the case hero, the few, or to put it plainly, the Sachir 
Pant of Bhor, are killing the goose that lays the golden egg. 
The jungles are being enormously over-worked. Whole villages 
are given out on contract (timber brushwood and all) to be swept 
clean, as I know of ray own personal knowledge. The Exeentivo 
Engineer for Irrigation, Poona, experimented during the mon- 
soon of 1888 on the deposition of silt in the Fife Lake, by sub- 
merging flat boxes 2' x 2' X 1 on the bed of the reservoir, and 
after the rains the deposit in tlie boxes at the head of the lake 
averaged 8 inches : the experiment shows fairly plainly how 
things are going. 

The yearly deposit of silt in Bombay Harbour is something 
incalculable. Mr. Aitken, at one time Engineer to the Port Trust 
of Bombay, writes to the Times as far back as 1886, and says: — 
“ There was deep water in Bombay Harbour only where there was a 
rapid current to keep the channel open^ In the six years 1883-84 
to 1888-89 over nine lakhs of rupees have been expended upon 
dredging operations: one quarter of this sum would have effec- 
tually secured the protection of the area which drains into the 
Harbour, and at the same time a splendidly productive property 
would have been secured to the purchaser, be it the Port Trust, or 
be it the Government. Warning might surely bo taken from 
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Cambay, Diu and other Coast Ports, and from the inland tidal 
channels in Kolaba and Ratnagiri— •harbours and waterways, once 
largely availed of by commerce, now almost entirely closed against 
it. Like Cassandra of old, we wail forth prophetic forebodings 
which fall on but half-opened ears; let us be thankful for small 
mercies; we should be thankful that they are hxdf -opened! 

N,B , — In the composition of this paper, I have been largely indebted to the 
Administration lieports of the N. C., Bombay, for the years 1886-87 and 
1887-88. 

No. III. 

The chief end and aim of forestry is, I take it, to produce 
timber : and everything else should be made subsidiary to this. In 
a typical forest, there should bo no grass or undergrowth of any 
sort; everything ought to be kept under by tbe canopy shade, which 
it is the ambition of every forester to jjj-omote. Hero it will bo 
seen that I come at once to an open issue with Professor Wallace. 
I reiterate — pace Professor Wallace — that it is the province of the 
Forest Department to grow timber : pasturage is in the province 
of the Agricultural Department, and should be taken up by that 
Department; grass in a forest is out of place, still if necessary, 
or rather if the Agricultural Department are no.t in a position to 
do so, the Forest Department will provide pasturage; but what I 
would say on this point is, keep the two things distinct, forests as 
forests, pastures as pastures: forest and pasture in one and the 
same place are incompatible with one another. Shade is an indis- 
pensable comfort for animal life in the burning East, and this can 
be secured in pasture lands, near village sites, along roads, &c., 
but call the pasture lands pastures; do not misname them forests. 

In the Bombay Presidency, in nearly every village, a tract of 
land is set apart for free grazing: this tract of land is called 
‘‘^airan” (lit. cow forest). The only exception to the rule that I 
know of is Khandesh, and yet — miraUle dictu ! — Khandesh is the 
great pastoral province of the Presidency I This “ gairan” was sot 
apart at the time of the Survey Settlement, the proviso being 
made that Government could resume it at any time, or give it out 
to cultivation should necessity arise. All “ gairan ” lands are 
notified as Reserved Forests, yet I shall never forget how I once 
scandalised the Revenue authorities by proposing to close a certain 
portion of gairan ” in a certain village, the “ gairan ” in ques- 
tion being * about four times as much as was needed by the 
villagers : needless to relate, no portion of that “ gairan ” was 
ever closed. There are other cases where the “ gairan ’* is miser- 
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ably inadequate for the purposes for which it was intended ; it 
usually adjoins the village site, and is in fact nothing more or less 
than a standing ground for the village cattle. The timber in these 
(so-called) reserved forests is not— 1 may remark en passant— 
very plentiful as a rule. I shall have more to say on this por- 
tion of the subject of gairan ” later on. The inclusion of these 
free-grazing lands in reserved forests, and the introduction of 
the “fee” system of grazing, sliould prove the death knell of 
“ gairan,” that is, if tlio policy of Government be pursued to a 
logictal conclusion, which perhaps is too much to expect. 

The introduction of regularly organised working plans into our 
forests will soon tell its talc. Nothing in this world is easier 
than to criticise, and criticism from a critic profoundly ignorant of 
his subject is more easily pumped out than from a man who is 
versed in his subject. I am here referring to Professor Wallace’s 
(Chapter on Forests in 4iis “India in I have a great 

respect for Prof(\>sor Wallace as an authority on Agnculture^ but 
I really do not hold any high opinion <*t his knoAvlcdge in Forestry^ 
and I wonder that some one carrying heavier guns than I do has 
not yet attemj)ted to refute the princi[)les rnniiciatcd by him in 
the book ref(*rred to : perhaps ho lias been loft alone as not being 
worth powder, (^ortjunly some of the views propounded by him 
are startling in tlie extreme, and entirely opposed to those held by 
professional Foresters. It must bo remembered that even now 
the Indian For<*st D(‘partment has hut barely emerged from the 
infant stage, and never yet has Forest Department had such a task 
set it. Throughout the length and breadth of India not a single 
typical forest can he found : in every one the axo of the unlicensed 
and untutored wood-i'Uttcr has wrought damage, damage extend- 
ing over centuries. Many of the so-called forests handed over to 
our charge are harr(‘u hillsides, deprived of all vegetation, and, 
in a great many cases, even of the V€;ry soil. These tracts are 
hurthenod with rights and privileges which have to be dealt with 
with the utmost consideration and regard, and the custom of graz- 
ing anywhere and ev(‘ry where meet> us at every turn ; in fact, in 
India, more thiin in any country of the world, forestry and agri- 
culture are mixed with and merged in each other. If this great 
fact were fully recognised by both Forest and Revenue officers an 
enormous stride towards the well-being of the country at large 
will have been taken. 

I have seen none of our working plans yet, and I speak with 
due humility when I advocate the system of “Jardinage” as 
propounded by M. Ad. Gurnaud. J am emboldened in the expres- 

2 z 
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sion of my opinion by the view taken of this system in Nos. II. 
and III. of the current Volume of the Indian Forester. So far as 
all the Bombay forests that I have seen are concerned, it appears 
to me to be the only practicable method of working them: the 
treatment which they have undergone precludes the usual working 
plan method, no kind of order or classification being possible. The 
groat thing to be aimed at now is, 1 submit, as large closures as 
possible and for as lon^ periods as necessary. By this I mean till 
the forest has recovercHl sufficiently to admit of classification, the 
closed compartments to bo worked through systematically, removing 
all mature, diseased and over-crowded trees. Till the ground is 
thus cleared I do not see how any (even) approximate estimate of 
yield can be arrived at. 

As these forests arrive at maturity, that is, at an exploitable age, 
the question of grazing as it stands at present in India confronts 
ns. The an^iwer to the (|nestion is that the people must bo edu- 
cated to provide their own grazing; in no other country in the 
world does tiie State provide the farmer or grazier with pasturage 
for his cattle: why should it be done in India ? 

There are many so-(!alled patriots, who are moving heaven and 
earth to increase what they imagine to be their j>olitical rights, 
and to secure what they call self-government; but they overlook 
the very pith and marrow of self-government, that is, the man- 
agement of their own domestic affairs. There is no use in deny- 
ing the fact that the av(‘rage Indian is not able to look after himself, 
or perhaps a better way of putting it would be that he prefers not 
to look after himself, and allows others to do it for him; and so it is 
in the matter of grazing. Tlie ryot allows his flocks and herds to 
multiply as they please, confident that a benevolent “ Sirkar” will 
provide for them somehow or another. The Indian ryot must be 
educated out of this mode of thought, and taught to dtqumd upon 
himself, and, as in all matters cnlucational, the process must needs 
be a slow one. The introduction of the fee .system of grazing is 
a wholesome measure and a step in the right direction: Govern- 
ment ‘‘kurans” can .still b<; kept for grazing, and fuel and fodder 
reserves will, of course, be an aid; but gradually and surely graz- 
ing in forest, (fua forest, must come to an end if forests are to bo 
forests in anything but in name. That the ryot can and will provide 
amply for hi.s cattle without State aid is exemplified in Guzorat, 
where there are no forest lands, hut where the finest breed of cattle 
in the Bombay Pro.sidency, perhaps in India, is produced: stall- 
feeding is largely resorted to in Guzerat, the only Province in India 
to my knowledge where it is. The Indian ryot, with all his obtru- 
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sive denseness and intense conservatism, is no fool where his own 
immediate interests are concerned, and there is but little fear nf 
his failing to provide for his cattle when unable to sponge upon 
Government. 

If, and at present it undoubtedly is, it be the province of the 
Forest D(ipartineiit to provide grazing, I am of opinion that steps 
should be at once tal\(‘n to do so. As forestry improves and 
increases, the present reserves will become less and less of grazing 
grounds, as in th(^ nature of things they should. A forest once 
closed to grazing ought never to provide grazing again : at present 
the open portions of forest can and will provide grazing for years 
to come, but this source must eventually fail, at all events to a 
great extent. The problem of the future has then still to be 
solved : the people, as I hav(i said before, must be taught to depend 
upon themselves, and besides this Government grass kurans ’’ 
nnd fuel and foddtw rteerves in different parts of the country, 
more espoeially along the Hues of railway and the hanks of rivers, 
should be formed and jealoiHly guarded. Grass cultivation should 
be more taken up than it now is, and attention directed, not only 
to the iiierease of tlje ^uantit}^ of grass produced, hut also to the 
<iuality. Guards should he eoju))olled to cH>l)eet grass seed in large 
<]uantities, and this should he sown in those tracts set a])art and 
destined for grazing grounds. This work of se(id collection is a 
very important ])art of a forester’s duties, and it is exceedingly 
diflioult to get guards to collect any hut the more valuable varieties 
of seed : they will bring in teak or sandal seed, but they cannot 
understand the valium of the more common varieties. I have for 
-some time past got my guards to collect grass seeds in fair quan- 
tities, hut it has been at the cost of endless trouble and ceaseless 
objurgation ! 

It will have be(‘n noticed doubtless that Professor Wallace 
advocates the use of leaves as forage, that is, he quotes Duthie as 
pointing out that “ sutheient notice has not been taken of the 
amount of forage which may bo derivcnl from the leaves of trees, 
which are not so liable as grass to be affected by a want of surface 
moisture.” It is difficult to understand what the Professor means, 
but, apparently, lui advocates the use of leaves as forage in an 
ordinary way ; this suggestion at onct^ discloses the profundity 
of the Professor’s knowledge of forestry 1 Doubtless he would be 
much surprised to learn that in limes of drought forests are 
thrown open and leaves granted as fodder ; perhaps too it may 
be news to him that the ryot is quite a connoisseur in the choice 
of leaves for his animals, and that he particularly liltos the leaves 
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of the anjan (Hardwickia hinata). The thinning off of the Indian 
ryots’ cattle, I speak with bated breath, is not so much a thing 
to be deplored as Professor Wallace imagines it to be : it is amaz- 
ing how well the native knows the principle of the “ the survival 
of the fittest.” Professor Wallace was in India for four whole 
months and three whole days, and is therefore well qualified to 
teach our Brandises and our llibbontrops, our Gambles and our 
Shuttleworths, the whole system and theory of Indian forestry I 

G. K. B. 

(To he continued ). 


THE IMPERIAL FOREST SCHOOL.* 

It has apparently been decided that the Director of the Forest 
School at Dehra is not to teach, and that ho is to retain charge of 
the forests of the School Circle, a very small one, consisting of 
three divisions only, with about 800 *^qiiare milef of forest. 

The Director receives an allowance of Us. 200 per mensem, besides 
the salary of a Conservator of Forests, according to his grade. 

Thus the School appointment is a departimmtal prize, next in 
value to the Iii'<pector-General>hip ; and if the Director is not to 
teach, it is not nece>>ary for him to be distinguished for a know- 
ledge of scientific forestry, or of some allied science taught at the 
School. Under present arrangements, the School junior officers 
(amongst whom may be incliuh'd officer^ of the School Circle 
under the Government of the North-W(*^t Provinces, who spend 
part of their time in the instruction of students at the Forest 
School) are liable to be kept back permanently in promotion, for 
the School Directorship may be given over their heads to any 
senior Conservator, who may or may not have shown any special 
knowledge of scientific forestry. 

Ah School officers have generally been appointed to the (^irclo 
for their known ability by the Government of India, they must 
naturally feel greatly discouraged by such a prospect, and their 
discouragement will be reflected in their teaching, and will re-act 
on the whole development of indigenous forestry in India. 

As a matter of fact, owing to the stagnation in tluj promotion of 
Forest oflficers in the North-West Provinces, the School officers 

* We publish this article with reluctance, as it contains matters of a personal 
nature. But as the author subscribes his name to it, and speaks with all the 
authority of one who has had a large part in organising the Dehra Forest 
School, and has been its Director for five years, wo have no choice but to print 
the article as it has been received from him. — [Ed.] 
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have been passed over in the general list of Forest officers by 
many of their juniors in other Provinces, and especially in Burmah, 
where, as was pointed out in the January Number of the Indian 
Forester^ promotion has been exceptionally rapid, owing to the 
transfer of several senior Forest officers to other Provinces, and to 
the recent establishment of the Circle of Upper Bnrniali. 

If the School Directorship were to involve teaching, an officer 
who had not served an appronticcsbip in the School (hrclc could not 
well take it, in case of a vacancy arising, over the heads of the School 
officers. I believe that it is a very great advantage for the Director 
to teach, as he thus becomes personally acquainted with the charac- 
ter and ability of the studtmts, and can report on them with much 
more confidence to the Conservators and others who depute men 
to the School, than if he had to obtain such information second 
hand from the Deputy Din^ctor. 

To m}’’ mind the only question is, whether the Director, if called 
upon to teach at the School, should still retain charge of the forests 
of the School ( ‘ircle. 

Formerly, when all C’on^ervators were not unanimous in sup- 
porting the School, and when the forests of the Circle were not, as 
at present, managed under r^'giilar working plans approved by the 
Inspector-General of Forests and by Government, it w'as doubtless 
highly advisable that the Director should control their manage- 
ment. 

The present working plans for all the most important forests of 
the School (hrcle are to he in force for from 15 to 20 years, and a 
plan for the scrub forests of the Saharanpur District can bo drawn 
up in a single season to complete the series. 

Tlie School Director cannot, therefore, do much to affect the man- 
agement of the forests, and his work in the Uircle ninst be restricted 
to supervising his staff of three Divisional officers, two of whom are 
men of long experience and proved capacity, who thoroughly sym- 
pathise with the objects of the Forest School. 

It is evident, therefore, that, in the interests of the School, depu- 
tation allowances should bo provided for the lower School appoint- 
ments, officers being deputed to these offices from their Provincial 
staff, and being entitled to any officiating steps of Provincial pro- 
motion which may occur during their deputation. 

Besides the works above referred to, as written by School officers, 
Manuals of Botany, Entomology and Natural Science for the use 
of students have been published by School officers during the last 
three or four years, whilst the Editorship of the huiian Forester 
has remained at the School since July 1882. 
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More work of a literary nature would have been done had not 
the School officers been encumbered with executive work, prepara- 
tion of working plans, &g., in addition to their School duties ; 
and the extent of this incumbrance can bo readily seen on a 
perusal of the Preface of Mr. Fernandez’s Sylviculture, 

As far as I know, the only Forest officers in India not belong- 
ing to the School Circle, who have published any complete works 
on Indian Forestry, (I include, of course. Dr. Schlich, who is 
now bringing out a series of excellent Forestry Manuals at the 
Cooper’s Hill College,) are Mr. Gamble and Mr. MacGregor, 
Conservators in Madras and Bombay. 

Forest officers in India, as a rule, have little inducement to 
engage in scientific work for publication, as their ordinary duties 
engross most of their time, and promotion depends on administra- 
tion, and especially financial capability. 

When wo consider the great importance to India of a scientific 
study of her forests, surely a little gate might be kept open in 
the Forest Department for merit of the kind I have referred to ; 
and this might be done by selecting junior officers for the School 
appointments, who have shown capabilities for scientific research, 
and by guaranteeing the School Directors>hip to the men who have 
been engaged in the work of instruction at the School. This pro- 
cedure is always followed in the case of the French National Forest 
School of Nancy, Jind doubtless also in the numerous German 
Forest schools, though in their case 1 do not speak from my own 
knowledge. 

Officers might at first be deputed to the School on probation, 
and would be liable to be sent back to their Provinces, if their work 
were not approved of by the Director, or by th(^ Inspector-General, 
who, as a rule, in'^pects the School twice a year, and can readily 
judge of the fitness of junior School offic(‘rs for higher posts. 

A course which has impaired the success of the Dehra Diin Forest * 
School, and at any rate exposed it to unfair criticism, has been the 
necessity for teaching, in the Hangers’ class, men of very difterent 
abilities and previous education, some of whom are intended to be 
Sub-Assistant Conservators, and others to be Rangers, or even 
Foresters. 

It is clear, therefore, that the supervision of these three Divisions 
by the Director can be of little, if any, advantage to the School, 
and could be equally well done by the Conservator of Forests, 
Central Circle, N.-W. Provinces, who has also a comparatively 
small charge 'to control. 

If these Circles were amalgamated, the North-West Provinces 
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would be relieved from the cost of a superfluous Conservator and 
Direction office, or about Rs. 25,000 per annum ; whilst the School 
Directorship, deprived of the allowance of Its. 200, would rank as 
an ordinary Conservatorship, and be no longer looked upon as a 
departmental prize for senior Conservators. 

Certain conditions might be made at the time, giving the School 
sufficient access to the forests, and perhaps allowing the Inspector- 
General of Forests to he consulted when new DiviNional officers 
were appointed by the N.-W. Provinces Government to the im- 
portant Dchra Diin and Jauusar Divisions, so that their sympathy 
with the School might be always assured. 

As it is, the School regularly visit.^ some of the Punjab Forests, 
with equal advantage to the students as compared with its tours 
in the forests of the School Circle. 

If the Director of the Forest School wore freed from the local 
duties of a Conservator, he could find more time for original study 
in forestry, and also to \ i^it the teak forests of tlie Central Pro- 
vinces. or elsewhe re, and thu'^ gain knowledge which would bo most 
useful to the School, as there are no teak Ibrcsts in the School Circle, 
though wo all know that it is the most valuable Indian forest tree. 

The Conference of Forest officers which met at Dehra in 1886 
showed that there is now no fooling of opposition to the training of 
natives of India at the Forest School, hut on the contrary, that all 
Conservators under the Governments of India and Madras are 
strong supporters of the School. 

The Bombay Government consi^lors its own School at Poona as 
sufficient for its Forest staff, and does not therefore depute men 
to the Dehra School, and this point will bo referred to further on. 

Under the present system, by which the School Directorship 
is coiisiderofl as a j)rize appointment for senior Conservators, I 
believe that the independent study of Indian forestry will be dis- 
couraged. 

Mr. F(*rnandez has recent]}'' published a most original Jind useful 
work on Indian Sylviculture, which gives proof of Jong and care- 
ful observation in the forests of the north and central parts of 
India, and he and Mr. Sipythies, also of the School Circle, have 
translated books on European forestry. 

It was doubtless owing to the notice these latter books attracted, 
and to their exceptional merit as scientific Forest officers, that they 
were originally deputed from the Central Provinces to the School 
Circle in 1879 by special order of the Government of India. This 
transfer, though greatly to the interest of the Forest School, has 
not proved pecuniarily beneficial to one at least of these officers. 
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A reference to the list of the gazetted officers tinder the Govern- 
ment of India will show that nearly the whole stafip of Burmah, 
including two of the Conservators, is junior to Mr. Smythies in 
date of appointment to the Department, and that his present ap- 
pointment, after sixteen years’ service, is in the lowest grade of De- 
puty Conservators on Its. 550 per mensem. 

This is not due to his having been passed over in the North- 
West Provinces, or Central Provinces, the only parts of India in 
which he has served, but because the senior officers below the rank 
of Conservator in these Provinces have neither been promoted nor 
transferred to other Provinces, and promotion, therefore, has almost 
absolutely stagnated there for years. 

Although Mr. Smythies has officiated for a time as Deputy 
Director or Instructor at the Forest School, this docs not influ- 
ence promotion in the Provincial staff, and strange to say such 
officiating appointments carry with th(nn so little, if any, pecuniary 
gain, that the appointment of Instructor at the Forest School, 
vacant by Dr. Worth’s departure on furlough, has not been accept- 
ed by any officer of the Forest Department. 

With the limited School staff of officers, it has been impossible 
to create two clas.ses from amongst these students ; and thus, in order 
to keep up a sufficiently high standard for the Sub-Assi>tants and 
better liaugers, the instruction has been somewhat above the heads 
of the less instructed men. 

But beside^ the E^gli^h clas«, excellent instruction is afforded, 
at the Forest School, to Foresters who are only acquainted with 
the Hindustani Vernacular. 

It is obvious that thi.'x class can only be applicable to Hindustani- 
speaking students, and h<‘nce to the N.-W. IVovinces and Punjab, 
the Central Provinces and Berar, and to the Native States in 
Central India, when; this language is spoken. 

In order, therefore, to ndieve the Hangers’ class from the in- 
ferior men who have been dej)ute<l to attend, and whose abilities are 
frequently inferior to tho>e of the better men of the Hindustiini 
class — their only qualification for the Hangers’ class being a know- 
ledge of Engli-‘h — it would lx* highly advi>able if schools after the 
model of the Debra Diin Vernacular class could be established in 
Madras, Bombay and Bcmgal, Assam and Burmali. 

The Debra Dun School would only then accept candidates for 
Rangerships and Sub-Assistantships, wdio have received a suffi- 
ciently good general education to follow the English Course with 
advantage, whilst the Hindustani C ourse would continue as at 
present. 
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The maintenance of these Vernacular Schools need not be at all 
costly to the Local Governments concerned, us many of the Execu- 
tive staff trained at the Dehra Diin Forest School are thoroughly 
competent to teach their own countrymen, and thf 3 great benefit of 
an instructed subordinate staff has already been proved from the 
results of the Hindustani class at Holira, in the improvement of the 
Foresters and Forest guards of the fores in Northern India. 

As the establishment of these schools would reduce the number 
of students who might be deputed to Dobra, and as the Govern- 
ment of India cannot well afford to maintain more than one pro- 
perly-constituted English School of Forestry, the Ilombay Govern- 
ment School might bo asked to d(‘pute their hodter stinhmts to 
Dehra, and to continue their present School at Poona for the lower 
class of students. 

Gambiudge, I W. R. Fisher. 

18th October^ 1889. ) 


THE MENSURATION OF TIMBER AND TIMBER CROPS. 

( Continued from page 304^. 

Chapter VI. 

Determination of the rate of increase of individual trees and 
of canopied masses of trees. 

Single trees increase in lieight, diameter, basal area and volumo. 
Similarly, crops of trees increase in height, aggregate basal area 
and volume. 

The current annual increment of a tree or crop is the amount by 
which it has increased during the past year. 

Periodic increment is the amount of increase gained during a 
period of several j'ears. 

The total increment of a tree or crop is its actual volume at any 
given time (the sum of all the annual increments up to the given 
time). 

The expression onean increment^ when used without any other 
qualifying word, may refer to merely a period, or to the entire 
age of the tree or crop, or to the age when the tree or crop becomes 
exploitable. 

In determining the increment for a single year, it is customary 
to assume for it the figure of tho mean increment for a short 
period of years, because the increment for a single year is not 
only composed of factors too small to be accurately measured, but 

8 A 
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ia subjeci: to disproportionablj large fluctuations from year to 
year. 

For many purposes the increment is conveniently expressed as 
a percentage. 

1. Increment of individual trees. 

A. Rate of increase in height. 

The rate at which the height has increased can be determined 
at once in the case of most conifers, since the length of each annual 
shoot is apparent owing to their peculiar mode of branching. 

In the case of broad-leaved trees, the stem must bo cut across at 
the top. If the section shows n annual rings, the portion cut off 
is n years old, and the point must be found at which there are 
exactly n such rings, the number immediately below being n + 1. 

When the increment for every stage of the existence of the tree 
is sought, the stem must be divided into equal sections, say of 5 
feet length. The number of annual rings counted on the upper 
surface of each section will give the number of years’ growth 
above it, and the difference between the ago of the whole tree and 
this number will give the number of years which the tree has 
taken to attain the height at which the rings have been counted. 
The preceding mode of procedure must he adopted even for conifers 
when the lower branches have fallen off. 

It is evident that if the number of concentric rings does not 
correspond in any way with the age of the tree, the determination 
of the height increment, except for recent years the shoots corre- 
sponding to which arc apparent at the top of the stem, is impossible. 

B. Rate of increase in diameter and basal area. 

To obtain this, measurements are generally made at the usual 
height of 4i feet, or breast height, but they may bo made instead 
at the middle of the tree, or, if great accuracy is required, at seve- 
ral places. 

In the case of trees forming one or a regular number of rings each 
year, the diametral increment of a given year or period of years is 
found by measuring the thickness of the layer of wood put on during 
that interval. The thickness of this layer must he measured on 
several pair of radii, each pair belonging to one and the same 
diameter. Twice the mean of the several measurements will give 
the increment sought. A single measurement is justifiable only 
when both the shape of the stem and crown and the branching are 
extremely regular. If the tree cannot be felled, Fressler's borer 



TBB MBNSITRATlOir OF TZMBBB AMD TIMBER CROPS. 


847 


should be used. The increment of the sectional area at any height 
will be given by the formula 

J = 0-7854 (D+d) (D-^d) 

where d a diameter at the beginning of the year or period| and 
D = diameter at the end of the same. 

As regards trees, the different concentric woody layers compos- 
sing which are not distingnishablo, or, cVen if distinguishable, are 
not the same in number for each year, the procedure just described 
is not applicable. In their case the only plan to follow is to uicasurc 
trees of known ages and growing under identical conditions of 
soil, locality and leaf-canopy, and deduce the required increment or 
increments by comparing the various figures thus obtained. Where 
trees of different known ages are not obtainable, there is no alter- 
native but to select one or more plots representing the average 
characters of the entire forest in respect of soil, locality, composi- 
tion and density, and containing between them individuals of all the 
age-classes. Those sample plots should bo properly thinned from 
time to time, so that none but trees growing without any unneces- 
sary check may come under observation. In order to secure this 
object more eflFectuall y, no suppressed or overtopped trees should be 
measured, nor even those that have their tops exposed to the sky 
if their crowns have a restricted development owing to lateral 
pressure from their neighbours. Subject to these exceptions, the 
girths of all the trees should be taken at regular intervals of one 
to five years, according to the rapidity of growth of the trees. 
Unless the trees increase in girth very rapidly, the interval should 
not bo less than two years, for not only is the increment of a single 
year a small quantity difficult to appreciate, but various disturbing 
causes, of which the splitting of the bark and its falling off in 
scales and the varying amount of moisture in it, are the chief, 
combine to mask or exaggerate it, as the case may ho. The mea- 
surements should be taken each time along the same circumference ; 
and in order to secure this each stem should bo encircled with a 
steady lino of white paint about half an inch wide. The most lasting 
paint is zinc white. According to the nature of the bark, the ring 
of paint must be renewed at longer or shorter periods. The entire 
ring should lie in the plane at right angles to the axis of the bole at 
the height at which it is painted. The rings should be painted at 
4^ feet from the ground, but if there is some marked irregularity of 
growth at this height, two rings may be painted respectively above 
and below this height at an equal distance from it in accordance 
with the principle laid down in rule (/) on page 185. In mea- 



848 


TBB MB1I6UBATI0N OF TlUBBIt AHD TIMBBB OBOPB. 


BUring the girth, the tape should be laid along either the lower or 
the upper edge of each ring, never along both indiflFerently. Ex- 
perience has shown that it is most convenient to measure along the 
lower edge. The trees should be numbered consecutively for 
recognition, and the numbers should be painted on the bark close 
to the ring. Labels, of whatsoever pattern, should never bo used, 
as they ultimately drop off and get lost, and the trees are then no 
longer recognisable. A careful register of all the measurements 
taken should be kept in something like the following form 


Trees, j 

Gh'th in inches on 1st January. 

Remarks. 

Species. 

Runninj; 

number. 

1890. 

1893 

K99C. 

1899. 

1902. 

1905. 











In the last column will bo entered all pertinent remarks, such 
as Released from lateral pressure in thinnings of 1800;” “ Over- 
topped, no longer measured;” Found dead in 1896,” and so on. 
If trees of all sizes are represented in the sample plots, a series 
of from five to 15 consecutive measurements, according to tbo 
length of the interval at which the measurements are taken (tho 
shorter tho interval, the larger the number of measurements re- 
quired), will furnish complete data for computing the increments 
for all periods and at various ages. For tho jardinago typo of 
forests, each sample plot should contain individuals of various 
widely-differing ages ; in all other cases, each sam[)lo plot should 
contain only trees belonging to a single age-class, or, if there is a 
double story of growth, to two age-classes. 

C. Rate of inercase of volame. 

The increment put on during a given number of years n may 
bo obtained in several different w^ays as follows : — 

I, By the cuniKG of the ste3i in sections. — Tho stem being 
cut up into sections from 6 to 12 feet long, the actual and former 
diameters (jO and d) are measured on each section exclusive of the 
bark. The actual and former contents of tho stem can thus be 
calculated, and their difference is tho increment sought. This 
method is practicable only when tho annual concentric rings are 
distinguishable. 
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II. By measurinq the actual and former diameters at 

HALF the height OF THE TREEw YEARS AGO. — The length of stem 
added on during the past n years is removed, and the remaining log 
(whose length — A) is then cut across through the middle. The 
diameters D and d being now measured, the increment sought 

= /„= ^ 

III. By means or form factors. » In this case it is assumed 
that during short periods the form factor does not vary in any 
appreciable manner. If //, and V denote respectively the 
actual diameter, height and volume, and tZ, h and v the correspond- 
ing figures n years ago, then 

= F- V=:^(Z>2//-d2A)/. 

This method is suitable for standing trees, and is adapted for 
species in which the annual rings are not distinguishable. But 
of course actual measurements are necessary at the beginning and 
at the end of tlie interval n years. Practically the results ob- 
tained are siiflioioiitly exacl, if A is merely estimated. 

IV. By means or the basal area and height. — Let d and 
I denote respectively the diameter and length or height n years 
ago, and 5 and X the corresponding increments during this inter- 
val of years. Then we have 

F=^i(l + i)’ (I + \)/miv ~ If. 

Ilenco 7=7 — v 

= -^j(d+j )* (i + \)-d’ii f 
- + 2clSl + ZH + + 2d\2 + 

e= — j (2d 3/ + (p\) + {IH + 2dl\ + V\) | /. 

Since 71 is always a small interval of years, the value of the ex- 
pression ill the second bracket is so insignificant that it may be 
neglected, and wo have, therefore, 

= ^f(2dU + d*\), 

= -jd/(22Z + d\) 

= ^ (t + t)' v = -^d>lf 

In the last formula, when A = 0, or something very small, then 
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The mean annual inorement of a tree ^=: — is often as^ 

Burned to be the current annual increment. This assumption is 
justifiable in the case of crops that are near the age of exploitabi- 
lity, but should never be made in the case of individual treeSj the 
mean annual increment of vrhich, provided they are freely lit on 
every side, obviously goes on increasing up to a great age. 


D. Expreuion of the iocremeat as a percentage. 


To render what follows more easily comprehensible by the stu- 
dent, we will here recapitulate briefly the general principles of 
interest. 

If r = the rate per cent, per annum, then 1*0 r = ^ ^ = the 

amount at the end of a year. In the case of simple interest, we 
have the rale 

BAA /Total interestx I 

'• = 1°® C-iwiisr) = 100 X 

But in most cases it is necessary to assume compound interest, for 
which wo have the following foriimlse : — 

Amount ss A ^ P (1*0 r)*, or 10 r or r » 100 l). 


For the easy determination of r, Pressler has invented a formula 
based on the following two assumptions : — (1), that the amount at 
the middle of the period of years n is equal to } (.d + P), and 

(2), that the annual increment is equal to ~ (A — P). He thus 
gets 

r: ioo::-i(4-p) : ua + p) 

200 


and r = 


A~-P 

A+P 


This formula is only approximate, and always gives something 
less than the actual value of r. 

We will now apply the preceding principles to the determina- 
tion of percentages for the increase of (a) the diameter, (b) the 
sectional area of the stem, and (c) the volume. 

(a). Pebcentage of increase in diameter. — According to what 
precedes, this percentage = ^ ^ for given section. 

The figure thus obtained cannot be applied to any other section, 
since, as we know, the increment generally increases as we proceed 
upwards along the stem. 
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(5). FbBOEKTAGB of INCREASB of BBOTlONAIi ABBA OF STEM.— 
Ibis percentage 

__ A — a 200 
““ ji + a ^ H 
nP* nd* 

_ 4 4 200 ^ 200 

iriji . ml* ^ n ^ ^ n • 

"4 + 4"“ 

We may also obtain this percentage, fp^) in terms of the per- 
centage of diametral increment (p^) thus — 

P 100 , a 100 


100 

100 


d 100 A 100 +/►'«* 
I a 100* 


100* + ZOO^j + jt^^** 


that is to say, 


100 

AOO + ‘ 


P«= 2prf + 


100 4- 2p^ -f- 
100 


In the case of rather old tiees, the diametral increment of 'vrhich 
is very small, — ^ may be neglected, and then we have 

p^d ^ m 

— -Pd — ^ "n • 

(c). Percentage of increase in volume. — In using method 
11. , described under sub-article C. above, it is obvious that, if A is 
constant, the required percentage 

— ^ ^ V ??? — ^ X — 

A d n d fi 

According to Pressler this formula gives the percentage of 
increase in volume not only for the stem alone, but also for the 
entire tree inclusive of the branches ; and experiment has proved 
this assumption of Pressler’s to be very nearly true. 

In order to simplify the calculation, Pressler employs the relative 
diameter A = -y, in which D = the actual diameter exclusive of 
bark, and 5 = the increment of the diameter during n years. Now 
since 

Z) = 2 A, and d = 2 A — 3 ^ (A - 1), we have 

'■»<■= •yf=y(is')'. 

and also p = X — approximately. 

A + — I) w 

For the calculation of the future increment per cent., the pro- 
bable diameter after n years may be assumed to be jD + and 

, , (A + 1)’ — A* 200 

increment per cent, to be approximately ^ x 

Pressler has published tables showing the values of this percentage 
for different values of A from 2 to 300. 
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In the case of standing trees^ of which only the increment of 
diameter at the base can be measured, and rarely, if ever, the 
height, the percentage of increase in volume cannot be determined 
with any very great accuracy. For such trees Pressler has drawn 
up a set of tables for determining, with the aid of the relative 
diameter, the rate of increase per cent, for five grades of height- 
growth. In order to determine the percentage with sufficient 
approximation without the aid of such tables, we must first find 
£> and = 2? — 3 by measurement, and then the rate per cent. 

of increase in diameter ^ x (for a single year 

= and the minimum increase per cent, of volume 2 


In most instances p„ varies from p^ to 3 p^^ and in the case 
of trees enjoying a full height-increment and forming a canopied 
crop, p^ = 3i Pa. 

In calculating the increment per cent, for a single year, wo may 
employ Breymaxn’s formula, which makes the increase of volumo 
in n years 

, /2 X diametral increment . heieht increment \ 

= yolame n years «go ( — - + aL.lhe.ght •) 


... 100 X increase of volume in m Tears 

80 til at fi — i ■ 

* volume n years ago 

/2X diametral increment , height incremer 

““ V. actual (liaiiicter "* actual height 

‘When there has been no increase in height, 

200 X dinmctrnl increment 

^ actual diHiiiutcr 


)• 


Another simple formula to use is that of Sciixeidrh, by which 
p = D being the actual diameter in inches, exclusive of the 
bark, and n the number of annual rings in tlio last inch of growth, 
^ is obviously equal to one year’s increase of diameter, and this 

figure can consequently be u«ed in Broymann’s formula above. 

Both Breymann’s and Schneider’s formula give only the rate 
of increase per cent, of the basal area, and the rate of increase 
per cent, of volume must be obtained therefrom in different cases 
as follows : — 

(a). In the case of trees possessing vigorous upward growth 
and standing in a leaf-canopy, by multiplying by IJ. 

(J). In nearly all other cases of canopied trees, by multiplying 
by a factor varying from to 1^. 

(c). In the case of isolated trees, without any multiplication at 
all in many instances. 

(To he continued). 
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A FOEESTER’S LIFE IS NOT A HAPPY ONE. 

There are points on which the Forest Department can defy compe- 
tition, such as malaria, isolation and the discomfort of perpetual 
camp life ; but the unpleasant sensations caused by summer heat are 
not peculiar to us ; other departments experience them, whole Pro- 
vinces share in them. Personally, I see nothing remarkable in the 
readings noted by “ Q.,” though some years ago, when the Forest 
Officers passed the hot weather under canvas, “ Q.” might have 
found it hot enough not only to astonish, but also to annoy, him. 
When we talk of shattered constitutions, hardships and breaking 
down, it is a good thing to have a specialty in the way of suffering 
to bring forward. In point of fact, however, the daily mean tem- 
perature during the dry season is generally 1° to 3° lower in the 
forest than it is outside ; and no man who has a house and a ther- 
mantidote need sit for a month in a temperature of 98“ unless he 
likes to. 

Salamander. 

PASTEUirS VACCINATION FOR ANTHRAX. 

11 . 

In the previous article the work done in the laboratory for the 
preparation of the vaccine has been briefly described. Wo will 
now offer a few hints wdiich may bo of use in the fields and dis- 
tricts where the disease may happen to be prevalent. 

The ordinary symptoms of anthrax may be found in any book 
or treatise on the diseases of animals. The affected animal sepa- 
rates itself from the rest of the flock or herd. It appears sleepy 
and drowsy. Then gradually it leaves off its usual rations, often 
fixing itselt to one spot without moving at all for some length of 
time. The breathing becomes extremely difficult, the pulse weak, 
and the heart beats violently and irregularly. Ultimately, the 
animal often gets convulsions, and death occurs in a few hours. 

In cattle, the disease is very rapidly fatal, and there is often no 
time whatever to properly watch the symptoms. 

Blood is frequently found escaping from the mouth and nostrils^ 
but this is by no means, as is considered by many, an invariable 
symptom of anthrax. Instances are known where animals have 
died of anthrax without a single drop of blood oozing out from any 
of the external organs. 

The symptoms before death, therefore, scarcely disclose much 
from which the disease may be diagnosed with any certainty. The 
poH^mortem appearances give much greater help in the matter. 

3 B 



854 


PABTBUU^B VAOCIITATIOM FOB ANTHRAX. 


On (lissoction of a dead animal, it will bo found that — 

(1) . The blood everywhere is of a dark tarry appearance. 

(2) . The superficial veins are full of this dark -coloured bloody 

which further hardly presents any signs of coagula- 
tion whatever. 

(3) . TUt! mucous membranes are blackish. 

(4) . The muscular tissue easily breaks away with the fingers. 

(5) . The heart is full of dark tarry blood. 

(6) . There are blood spots on the surface of the pericardium. 

(7) . The intestines are also coloured dark red. 

(^8). The spleen is considerably enlarged, and is full of tarry 
blood. 

All these appearances (especially the enlargement of the spleen 
and the non-coagulation of blood) afford some clue to the disease, 
but it is the examination alone of the blood under the microscope 
that enables one to say with certainty that an animal is really dead 
of anthrax. Such examination will show, even in a single drop of 
blood taken from the heart, liver, spleen or any other organ, 
crowds of bacilli interspersed amid the blood corpuscles. 

The question now naturally ari^^es, supposing there is an animal 
lying dead before one, how is ho to sati>fv himself that tliat animal 
has died of anthrax and of no other disease ? The following may 
be recommended as the mode of procedure. 

(1) . Let the blood be taken from any part of the animal and 

examined under the microscojie. Should the charac- 
teristic bacilli be found, it will bo certain that anthrax 
has been the cause of death. 

(2) . If, however, the bacilli are not found, then the animal 

should be di>NCcted, and blood taken from the heart, 
liver or spleen in a state of purity and examined under 
the microscope for the characteri'*tic bdtom. 

(3) . If still nothing be revealed, a drop of blood should be taken 

from the heart in a state of i)iirity by means of a fine 
glass tube, and sown in chicken broth. The broth 
should be put into the Pasteur stove, i e,, subject to a 
temperature of about 32° C., and watched every day. 
The liquid under the microscope should be examined 
on the next day and several days after. If still no cha- 
racteristic bacilli are to be seen, then one may rest 
assured, in spite of all ante-mortem symptoms and poet^ 
mortem appearances, that the animal has not died of 
anthrax. 

When, however, there is no animal lying dead before one, but 



PABTfiUH's VACOIRATIOM FOB AMTBBAX. 955 

death is reported at a distance, then the following^ would be the 
course to follow. Instructions should be sent somewhat to the fol- 
lowing effect to the fanner or veterinary surgeon or other person 
in charge : — 

(1) . He should bo asked to extract the blood from the heart, 

liver or spleen, and to send it to the vaccine laboratory 
in a state of purity. To ensure the despatch of pure 
blood, a heated glass rod (actual cautery being perhaps 
preferable) should be applied to the point of the organ 
from which the blood is to be taken. This is necessary 
to prevent foreign organisms from entering into the 
blood. Then a fine glass tube, with its end broken off, 
should he forced into the organ through the singed 
surface. The blood sliould now he sucked up into the 
tube, and both end^ sealed. T'ho tube will thus contain 
blood in a thorough state of purity. 

(2) . At the same time a> the veterinarian is asked to send pure 

blood, he >liould also be instructed to inoculate roughly, 
if he lias no syringe, a rabbit, guinea-pig or goat, and 
to send it iminodiately to the laboratory. The rough 
inoculation is don** thus ; — 

A lancet or ordinary knife being dipped into the blood of the 
dead animal, the instrument is pricked into and under the skin of 
the animal to be inoculated. To ensure that inoculation has 
really been oft'ected, it is advisable to inoculate the animal in three 
or four places, in the flanks, on the interior of tho thigh, or 
the interior of the flap of the ear. 

Then, if this animal dies, its blood should bo examined for the 
characteristic bdtom in the usual maimer. 

In all these castes very great care must bo taken that the blood 
is examined before putrefaction has set in, as in tho latter case the 
septic vibrios would materially interfere with the diagnosis of the 
disease. 

When, after examination of the blood, anthrax has been proved 
to exist in any district, or when it is known to be prevalent there, 
by veterinarians and other qualified persons, the farmer or pro- 
prietor or official in charge should be immediately written to, to 
have his herd or flock vaccinated. 

The liquid for vaccination, prepared in tho way already describ- 
ed in a previous article, is sent to the address given, or to the 
nearest station, in vaccine tubes closed with India-rubber plugs, 
^holding liquid for 20, 50 or 100 sheep, and labelled premih'e or 
deuxiimey as the case may be. The liquid has to be introduced in 
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a determined quantity under the skin of animals by means of a 
hypodermic syringe known as the syringe Pravaz. 

This syringe consists of a glass cylinder fixed inside a metallic 
frame. Within this works a piston rod graduated to Jth cc. At- 
tached to the frame at the bottom is a hollow needle, through 
which the liquid for vaccination is sucked up into the cylinder. 
The syringe being completely filled with the liquid drawn up from 
the vaccine tube, a small curseur or nut on the piston-rod is moved 
up to any required graduation of the rod, and a fixed quantity of 
liquid thus introduced under the skin of the animal. 

Sheep are inoculated under the skin, about the middle of the 
thigh. An assistant seizes the animal and presents it to the ope- 
rator, holding it by the fore legs in a sitting attitude. The operator 
now introduces the needle under the skin of the interior of the 
thigh, and pushes the piston rod until the curseur touches the 
syringe, and thus the required quantity is introduced into the 
system of the animal. The syringe is then withdrawn, the curseur 
moved back to a second division, and a second animal inoculated 
in the same way. 

The first operation is done with the premihre or weaker vaccine 
on the right thigh. The second follows 12 to 15 days after, when 
the deuxieme vaccine is similarly injected into the left thigh, t.e., 
the one that has not yet received any vaccine. 

Guinea-pigs, which are so often experimented on in laboratories, 
are inoculated in the flanks. The assistant catches the guinea-pig 
by the nock with his left hand, and with his right hand holds down 
the two hind legs. The operator clips off the hair from the spot 
which is to be pricked, and then pushes in hisPraraj needle in the 
usual way. 

Babbits are similarly inoculated in the flanks. 

Cows and oxen are inoculated behind the shoulder. 

Harness horses are also inoculated at the back of the shoulder, 
but riding horses in the front, to avoid the contact and friction of 
the saddle with the place of inoculation. 

Elephants are inoculated in the tenderest part of their hide. 

The quantity necessary varies for the different species of animals. 
The Pravaz syringe, which has a capacity of 1 cc., is graduated into 
eight equal divisions. One of these divisions suffices for a rabbit, 
guinea-pig, goat or sheep ; two are necessary for a calf, ox or horse ; 
whereas quite half a syringeful is inject^ under the skin of an 
elephant. 

The vaccine should always be used immediately on its receipt in 
all its freshness, especially the first one, the strength of which 
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diminishes more rapidly than that of the second. If through some 
cause or other the vaccine can only be used on the day after its 
receipt, the tube or tubes containing the liquid should be kept in a 
cool place. It is difficult to give any hard-and-fast rule as to what 
is to be the limit of time between the filling of the vaccine tube 
and the use of the vaccine on the animaL Perhaps, including the 
railway journey,* five days may bo considered quite tbo limit. Six 
or seven days may bo allowed, but then, should any failure occur, 
it would be attributable to the delay. Another great point not to 
be lost sight of is that a tube that has once been uncorked must 
never be used again. Should there be some liquid left in^it, the 
tube and liquid must both be thrown into boiling water. 

Failure may arise also from many other causes, e.g. 

(a). From working in too great a hurry when one is pressed 
for time and a great number of sheep have to be vac- 
cinated. 

(5). It may again often happen, without its being perceived, 
that the needle of the syringe is pushed out of the skin 
again and the vaccine is thus injected into the air. 

(c). The eurmir or nut is sometimes, through carelessness, not 
moved to a new giaduation for a new animal. In such 
cases, it is quite clear that no vaccine can enter the skin ; 
and then when the second vaccine is used in duo course, 
being stronger and more active than tho first, which 
has not been received into the system of the animal, it 
may cause death. Caro should also be taken, especially 
when inofculating wdth the first vaccine, that tbo animal 
does not escape the hands of tho person who presents 
them to the operator. This sounds like superfluous 
advice, but accidents have been known to occur, whereby 
unvaccinated sheep have got mixed up with vaccinated 
sheep and received tho second vaccine without having 
been partially protected by the first. 

Every bubble of air in the syringe should also be got rid off, other- 
wise it will often happen that air will be injected into an animal 
instead of vaccinal liquid, and the animal will be exposed to the 
same danger as if it had not received the first inoculation at all. 

After inoculation, tumours or oedemas often appear, especially in 
horses and cows. They are in no case to be treated, as they gene- 
rally heal up of themselves, and an incision should never be made 
into them. On the other hand, it must also be remembered that an 
animal should never be inoculated again until its oedemas have 
disappeared. 
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There are very many persons who expect to find mortality in a 
herd cease immediately on the introduction of vaccine into the herd. 
Such people should be reminded that, as the herd is suffering from 
the spontaneous disease, the mortality will continue till the vaccina- 
tion be completed, 8 or 10 days after the inoculation of the se- 
cond vaccine. The anthrax or clmrbonneuse vaccine, like the small-pox 
vaccine, does not cure. It therefore cannot prevent the develop- 
ment of the disease when the seed of the disease already exists in 
the body at the moment of the preventive inoculation. 

But it does often happen that mortality continues even after 
complete vaccination. In such cases, up to an interval of throe 
months, a special vaccine has to be used, called the “ Vaccine of 
Re-vaccination,^^ which is nothing else than a mixture in equal 
quantities of the premih'e and deuxihne vaccines. 

Three months after, the first and second vaccine are again used. 

If from some cause or other the second vaccine cannot be used 
till 15 or more days after the first inoculation, the latter should be 
used over again, and the second follow not more than 15 days 
after. 

In Europe it is usual to carry on vaccination during spring, 
because the temperature is then favourable, and animals are pro- 
tected against the disease, which is generally in full force only 
later during summer and autumn. In this country winter would 
be the most suitable time for operations. 

A few words in concliHion will not bo out of place here, to 
show what experiments were carried on before anything definite 
was known about the true etiologtf of anthrax <!Wr charbon. For a 
long time it \vas believed that the disease sprang up spontaneously 
under the influence of diverse occasional causes, dcjxjndent, for 
example, on the nature of the soil, on the water, on forage, on the 
modes of breeding and fattening. In fact every possible cause has 
been invoked to explain the spontaneous existence of the dise<ase. 
But ever since the Labours of men like Davaine, Follender, Bravell, 
Koch and Pasteur, it has been clearly proved that the disease is 
due to the presence of a microscopic parasite in the blood of the 
affected animal. One of the first experiments that Pasteur carried 
out in the field was to fold a number of sheep in open air and food 
them on lucerne which had been watered with artificial cultures 
of the charbon bacilli teeming with multitudes of spores. 

In spite of the immense number of spores that must have entered 
the system of every sheep, many of them escaped death, though 
not without showing that they were gravely affected for some time. 
Others, a few in number only, died with all the symptoms of 



iPABTEUn’s VACCINATION FOR ANTHRAX. 


859 


charbon, though after a period of incubation of the parasite of from 
8 to 10 days. This same experiment was carried further by 
mixing the above lucerne with some prickly objects, such as the 
leaves of the thistle, or the sharp ends of the cars of barley. The 
mortality was most visibly augmented. The diflterence in the two 
experiments lay in this. In the fir^t cas(3 the spores found their 
way out with the ‘excrements, whereas in the second wounds must 
have been produced by the prickly objects in some part of the 
alimentary canal, and thus an adniis'^ion given to the i^pores to do 
their work of destruction in the blood. 

Experiments have been al<o carried out by burying animals in 
pits, thereby securing most interesting results. In the month of 
July 1878 some cows dead of charbon in the Jura were buried in 
the field of a farmer to a depth of about 2 metres. Ten years after 
this, some earth was tak(Mi from the surface of tliis pit, and from it 
were extracted deposits which easily produced charbon. 

At three trials that w^ore made within the ten 3 'ears, at intervals 
of about three y(‘urs, (lie oarth from tlu^ same spot had in every case 
given chtrhon to animul> that were experimented on. It must be 
borne in mind that the germs were found after ten years in spite 
of all the operations of cuitivaiiou and harvesting. On the con- 
trary, the earth from spot^ at u little distance from this pit was 
found quite harmless. Here was an insight given to the possible 
origin of the germs. Ihib the opponents of Pasteur weie not 
asleep. How is it pos-«ihle,’* said they, that the earth, which 
is such a powerful filter, should allow microscopic germs to rise to 
the surface ? In the natural course of things they should descend, 
and should be found, tlierefore, at a lower level even than the depth 
at which they were buried.” Pasteur was now elated at the oppor- 
tunity given him to refute ihe.>o opposing arguments. “ Might not 
there be some agents,” he suggested, “ which bring up germs to 
tlie surface ? ” No sooner was this reply given, when experiment 
was immediately resorted to. Flower tubs were taken and filled 
with earth. Those tubs were well watered with artificial cultures 
of the bacillus, and earthworms were introduced into them. These 
earthworms were dissected after a time, when the very character- 
istic bacilli tliat were sown were discovered. Similar field experi- 
ments were now made, and Pasteur was able to show that earth- 
'worms were ever busy in bringing up microscopic germs to the 
surface. In charhonAnfected lands the deposits of earthworms as 
loft on the surface were found full of germs that they had brought 
up from the depths at which animals dead of the disease had been 
buried. Here then is a palpable cause of the origin of the disease. 



860 


PABTBUR’a TAOOINATIOM FOR 'ANTHRAX. 


The deadly germs of infection are brought to the surface by the 
earthworms. They are then spread by the wind all over a field. 
The pasture is necessarily thoroughly infected, and it is no wonder, 
therefore, that cows and sheep are found at times dying off in such 
largo numbers in certain farms or fields. A very easy prophylactic 
measure may bo taken to do away with one of the great sources of 
the origin of the disease. Animals dying of anthrax should never 
bo buried in a farm. They should be carted away to be burnt, care 
being taken that their blood is not allowed to stain the ground 
over which they are taken, nor the cart in which they are borne 
away. If this be not possible, a sandy or very porous calcareous 
soil should be chosen for their burial — a soil, in short, in which 
earthworms cannot live and thrive. 

Dead animals, again, should never be allowed to lie about in a 
field. Dogs and jackals and wolves would soon spread the infection . 
Further, by burning the carcase, the dead bodies would be put 
quite out of reach of those who are in the habit of secretly taking*' 
possession of the hides. With such ordinary measures, and with 
the prophylactic system of Pasteur, there is no reason why in 
India as great success should not be achieved as on the Continent 
in reducing the mortality of agricultural animals by eradicating a 
disease that commits such havoc among them. 

N. N. Banerjie. 


A “ Corner ’* in Ebony. — It is reported that the Forest Depart- 
ment of the Government of Ceylon are doing their best to form a 
“ corner ” in ebony by laying it up in store, and refusing to sell it 
except at double the ordinary price. From the beginning of 
October last to the end of April only about 1,600 cwt. was exported, 
a figure which is a striking contrast to the average of 10,000 
cwt. during the similar periods of former times. Thjs course of 
action is severely commented on in many quarters, and the Govern- 
ment of the island is somewhat blamed for encouraging such pro^ 
ceedings. — Induairm* 



jj. J^oTEs, (Queries and ^xtracts. 


The Depaetmental Scandal tn Bombay. — Truly one’s admiration 
for the versatile aliilify of the Indian Covenanted Civilian is kept 
perpetually on the increase. Wo have seen it over and over 
again proved (to the safisfaction of the Civil Service) that he alone 
is qualified to direct an E<luoation Department ; that he makes the 
best head for the Polic'e ; that he is unrivalled as a Postal officer ; 
while as to financial nialt<‘rs, it is rm)gni.sed that ho is the only 
person whom it is saf* lo trust witli the office, and pay, of 
Accountant-General. AVe had not yet hoard that the principle had 
been extended to the Forest lAepartment, but it seems the Bom- 
bay Government — as we should naturally expect — ^has had the 
discernment to see that it might he carried into this branch also 
of public affairs, and has appointed accordingly an Assistant 
Collector to officiate as Conservator of Forests in Sind, passing 
over the whole of the officers of the Department, some of them 
with 20 years’ service. The Lulian Forester^ which recently pub- 
lished the story, is naturally a little sore about the matter ; but if 
the precedent is steadily repeated, as in the case of Education, 
Police, &c., the Department will gel used to it. The Bombay 
Government appears to have felt that it was doing something out 
of the common ; for it stated that the reaeon for the appointment 
was that the management of the Sind forests “ makes little or no 
demand upon scientific forestry.” Therefore it must be given 
over to an Assistant Magistrate! We have never seen abetter 
specimen of the Civilian syllogism.) But why should the Bombay 
Government shirk stating the middle term ? — Pioneer, 


Evolution of the Saw. — Perhaps no tool has a more interesting 
history than the saw. According to a recent writer, saws have 
been discovered in Germany and Denmark which belonged to the 
bronze age. The metal of which they wore composed was cast into 
a thin shaft and serrated by breaking the edge. Equally interest- 

d 0 
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ing discoveries have been made in America. It has been found 
that saws made of obsidian, which is a kind of glass produced by 
volcanoes, were used during the stone age in Mexico, and saws and 
knives of the same material have been found in the alluvial deposits 
of New Jersey, probably sent thither from Mexico by the action .of 
the water. The Phmnicians are amongst the earliest nations 
w'hich are supposed to have used the saw. The scholar is not 
surprised to find a very pretty story accounting for the discovery 
of the saw in Grecian mythology. ILiro tlie inventor is said to 
have found the jawbone of a snake, which he imitated by jagging 
an iron plate. One day the uncle of the inventor murdered him in 
n fit of jealousy, so the story goes ; and, if the liberty may he taken 
of filling out this little romance, by plunging one of the poor 
young man’s saws through his heart. The Lacustrine and other 
early inhabitants of Europe are credited wdth having made saws of 
flint, and the natives of the AV^est Indian Llands had saws made of 
notched shells. The Ja{)anesG saw is a curiosity. It is shaped 
something like a butcher’s edeaver. The shank is drawn into the 
handle, which is flat, where it is secured by being wrapped with 
split cano. The teeth are described as being very narrow and 
pointed towards the handle. Some of the saws used by the ancient 
Egyptians are exceedingly rude and imperfect, consisting of long 
thin blades, ragged at the edges, and driven info rough pieces of 
wood. It is from such crude and im^ffieicut imj)Iements as these 
that the modern saw has been developed. The law of evolution 
has been operative here, as the philo^o])her might say, as it has 
been elsewhere. — Timber Trades ,T{miiiaL 


Artificial Silk. — One 'more triumph has recently been added 
to those won in the domain of the science of chemistry, and 
the problem of imitating the product of the silkworm has been 
solved. 

The serious epidemics which liavo from time to lime threatened 
the existence of the silk industry of France and other countries 
have engaged the attention of many sc^ientists. The biologists 
have chiefly endcavonreil to discover the cause of the so-called 
silkworm disease, and the means whereby it may ho prevented. 
Hitherto their efforts have mot with indiffercuit success. Like the 
Phylloxera, or grape-vino disease, the silkworm epidemic appears 
to be due to certain climatal conditions, which are exceedingly 
diflScult or impossible to grapple with. 

The difficulty has been approached from a different standpoint 
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by the chemists : these have sought to produce in their labohratories 
a material which should be not merely a clever substitute for, but 
an actual imitation of, natural silk. 

As long ago as 1884, in the month of May, M. Blanchard, in 
the course of his Presidential address to the Academy of Science 
at Paris, alluded to this subject, and challenged chemistry tg solve 
the problem. This she has done. Shortly after the President of 
r Acaddmie des Sciences had laid this problem before the scientific 
world, another French savant, M. de Ohardonnet, hit upon a 
method by means of which he believed its solution could ho 
obtained, and, foreseeing groat difficulties and much labour before 
Kirn, he deposited with the Secretary of the Society a sealed paper 
setting forth his idea. This was done in order to secure the 
honour of priority to himself, should meanwhile the matter be 
worked out by some one else. This appears to be the custom on 
the Continent, and might, by the way, be practised with advantage 
more frequently in England, for it guarantees a discoverer’s 
priority againsi, those who might lay claim to his ideas. It is 
often extremely difficult to decide to whom the honour is due, 
especially where rival scientists belong to different nationalities ; 
but the sealed paper ” system would save endless heart-burn- 
ings. 

M. de Chard onnet, having secured his ground, set to work upon 
this difficult problem, and on the 7th May, 1889, he announced 
its final accomplishment. It soon became apparent that, in order 
to produce a thread which, by reason of its transparency, silky 
texture, and brilliancy, should compare favourably with natural 
silk, it would be necessary to spin it, so to speak, from some liquid 
solution. 

Cellulose (CgHi^Oj was chosen as the starting point. Various 
sources of this substance were at first tried ; but it was eventually 
found most convenient to employ cellulose obtained from certain 
parts of young wood. It was prepared in a state of great purity 
in order to avoid any complicating sub-reactions with the chemi- 
cals employed. With this material a pure octo-nitro -cellulose is 
made by treatment with nitric acid (HNOs), and then dissolved 
in a mixture of 38 parts of ether (C^Hj^O), and 42 parts of alcohol 
(CjHcO) in a proportion of 6’5 per cent. Such a solution is 
termed collodion. 

The collodion is placed in a reservoir of tinned copper, in which 
an air-pump keeps up a pressure of several atmospheres. This 
18 connected with a delivery tube lying on an inclined plane, on 
which are fixed glass tubes, each drawn out into a capillary part, 
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A {vide diagram). 


A second tube, B, surrounds each of these 



capillary tubes, and contains water continually supplied at the 
tubule C. The water, kept in by an India rubber washer at D, 
circulates round the tube. Tlie collodion forced out from the 
aperture A is immediately solidified at the surface on contact with 
the water, and flows with this water as a thin thread or filament 
around B. A small automatic arrangement now comes into play, 
and the filament is led on to a bobbin, and so wound off. The 
thickness of the thread can be regulated to a nicety, and the 
hanks are made up as in the ordinary wjiy. 

The operation of denitration is then proceeded with. Substitu- 
tion products, consisting of starch or cellulose, in which hydrogen 
is more or less replaced by nitryl (NO,) are termed pyroxylins. 
This “ thread ” is a pyroxylin. Many pyroxylins lose their nitric 
acid even in pure water, but more completely in dilute nitric 
acid itself. 

The nitric acid is removed by a process of dissociation, which is 
carried to a greater extent if the bath be kept cold and dilute. 
The acid should not have a greater density than 1*82, and the 
temperature should decrease slowly from 35° to 25® C. 

In the end the cellulose becomes gelatinous, and capable of ab- 
sorbing by endosmosis various substances, particularly colouring 
matters and salts; It will then part with no more than lOOoc. 
to llOoc. of NOi per gramme. Collodion can no longer dissolve 
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it, and it has lost those explosive properties which before denitration 
(being then really a sort of gun-cotton) it possessed. 

It can now be used for making fabrics without fear of danger : 
indeed, it is claimed that owing to its great power of absorbing 
salts, it can be rendered less combustible than hemp or cotton by 
causing it to absorb ammonium phosphate after it has been dem- 
trated. 

After denitration it only remains to dry the filaments. 

The density of thin artificial silk is about 1*49, that is, something 
between the extreme densities (1'43 and l’‘6(5) of the varieties of 
natural silk. 

The weight which it will bear before rupture varies between 25 
and 35kg. per sq. rnin. ; for raw cocoon silk it varies between 30 
and 45kg. 

Its elasticity is analogous to that of raw silk. It is able to be 
'dyed by the ordinary processes, and it is said that in brilliancy, 
texture, and general beauty it even surpasses the natural produce 
of the cocoon. 

At any rate, in spite of the disadvantage of not possessing 
skilled workmen, M. do (dinrdonnot is able to exhibit at the Exhibi- 
tion on the Champ de Mars some samples of his artifical silk, which 
appears well able to com pel, o with the finest produce of the Lyons 
silk manufactories . — EnglUh Mechanic. 


Professor Wallace again. — Professor Wallace, who has elected 
to bo an authority on Indian agriculture, has been taken heavily 
to task by a Homo contt^mporary. It would seem that he has 
now exhausted the force of the memorable saying that “ a pro- 
phet is not without honour, except in his own country.” His claims 
to teach agriculture to the Indian people were plainly shown in 
these columns to be unfounded ; and his opinions have been rated 
at their proper worth in India. We observe from a recent issue 
of the (London) Live Stock Jouimal, that Professor Wallace’s value 
is beginning to be doubted there as a light in agricultural science. 
The fact is that he has never realised the truth of the poet’s words 
that “ a little learning is a dangerous thing.” In respect to his 
book of lectures on “ Agriculture in India,” it may be pleaded for 
him that he was practically ignorant of the Indian conditions of 
the industry, which he has made the study of his life in its English 
forms and methods ; that his observations, made hurriedly in the 
course of a brief and rapid tour through limited tracts of India, 
viewed from a railway carriage, wore necessarily cursory and de- 
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sultory, and that, as a consequence, his generalisatkms, based on 
defective and disjointed data, were crude and unreliable. It would 
be altogether unreasonable to find fault with any man, because 
his knowledge on any given subject happens to be imperfect and 
oven valueless ; but when such a man sets up to teach, where he 
has all to learn, it seems to us that he fairly lays himself open to 
severe criticism, in the interests of sound science. It was ap- 
parently not enough that Professor Wallace had already shown his 
want of knowledge of the Indian breeds of cattle, which we exposed 
in these columns a short time ago ; but we now find that his 
knowledge of the English breeds, with which ho should bo thorough- 
ly familiar, is superficial and generally incorrect. In reviewing a 
recent work of his entitled “ Farm Live Stock of Great Britain,” 
the Live Stock Journal^ to which wo have before referred, points 
out some gross mistakes Professor Wallace has made in his des- 
cription of the breeds of certain cows, of which the parentage is 
well known. The plates with which this book is illustrated are 
said by oiir London contemporarj’’ to be “ miracles of the distorting 
powers of an ill-managed camera,” and goes on to add, what is 
true of the pictures, is true of the letter-press — there is in both some 
things that are well-seized upon and striking, and a great deal that 
is hasty and slovenly and inaccurate to an unpardonable degree.” 
As the same contemporary very justly observes, “ an author who is 
so insensible to the importance of verifying facts, on which ho bases 
his theories, cannot be trusted to bo more careful in what he allows 
himself to set down by way of inference or induction.” It is clear, 
then, that agricultural science, in which, as in all sciences, absolute 
accuracy is an essential element, is not likely to benefit much by 
Professor Wallace’s researches or speculations. Wo hope, there- 
fore, that, after the Live Stock JoarnaVs exposure of Professor 
Wallace’s inclination to accept unverified facts and to draw hasty 
generalisations in support of his theories, ho will cease to be re- 
garded as an authority on agricultural matters by those who are 
interested or engaged in the pursuit of that industry in India. 
— Indian Agriculturist, 


The Floating Gardens of Kashmir. — In the country separat- 
ing India aud China there is much that moves the traveller’s wonder, 
but nothing perhaps more interesting than the fioating gardens on 
the lake or Dol by the little old city so famous for its shawls, called 
of old Srinagar, and now known as Kashmir. The beautiful ex- 
panse of water is situated at the foot of the hill called the Hari Par- 
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bat or Koh-i-maran. It is about nine milos iji circumforence, and 
in shape almost circular. Towards the hill it forms several® canals, 
of which tho chief, Raini-war, flows westward, receivin^y the water 
of other smaller canals. Most of those canals have hoen faced with 
stone, and a large portion of this material appears to have been 
derived from ancient Hindu temples, the sculptured surface havin^^ 
been turned inwards. The air and soil of Kashmir derive super- 
abundant moisture from the snows of winter and fre([uont rains : 
hence the numerous rivers and canals. 

In tho formation td’ these floating gardens of Kashmir their 
owners avail themsohi's of tin* thick growth of grasses and aquatic 
plants which spring up from the bottom of tho lakes, as water lilies, 
confcrvie, sedges, re(‘d>, &c., all intertwined and entangled one with 
another. Avenues arc cut amongst these by the boats separating 
them into angular sections of varying liMigtbs and breadths. The 
plants and grasses are then cut away from their roots at a depth 
of about 2 feet under tho water. When so dehudied, they re- 
tain their solidity ami {nessed somewhat more closely together. 
Sedges, twigs, reeds, aiel roots are m‘Kt placed over the patch 
lengthways, and over thc<e mud is .spread, fished up from tho 
bottom of tho river. Tliih gradually permeates and binds together 
the matted mass of twigs, reeds, and rushes; and when the surface 
is thus niad(‘, willow stakes are driven through it and down into 
tho bed of the lake, so that the floating garden will rise or fall 
with the rising or sinking water, hut will not escape from its place. 
By means of a long pole thrust amongst the wtieds at the bottom 
of the Dol and twisted round several times in one direction, a 
quantity of jxlauts arc brought up and carried in the boat to the 
prepared platform or raft, wliere they aro twisted into conical hil- 
locks about 2 feet in circiimferonce at tho base and the same 
height. A hollow place is made on tiie top of cacdi, and this is filled 
with the soft river mud, to which is sometimes, hut not often, added 
wood-ashes. These aro for the reception of melon and cucumber 
plants, which aro raised for them under mats, and aro thus used 
when they have four leaves. Throe of them are planted on tho top 
of each of the hillocks, which run in double rows along the sides 
and ends of the bed, separated with a distance of about 2 feet 
between each. 

Tracts of theso beds, covering from 50 to 60 acres, are thus 
kept afloat. Tho depths of the mat of weeds and tho soil range 
from 2 to 3 feet, and they are capable of bearing a man’s 
weight. It would be difficult to conceive a more expeditious or 
oconoinical way of raising cucumbers and melons than this repre- 
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sents, and the success of the growers is extraordinary. Moororoft, 
in his “Travels in the Himalayan Provinces,” says:— “I have 
never seen in the cucumber and melon grounds of very populous 
cities in Europe or in Asia so large an expanse of plant in a state 
equally healthy ; ” and he adds “ This condition indicated the 
situation to be congenial to the constitution of the cucumber, of 
which, however, a more substantial proof was found in the very 
large number of young fruit sot near the crown, which certainly 
exceeded what I have before witnessed in the usual modes of culti- 
vating this vegetable. It has been noticed that the top of each 
mound is formed into a cup or hollow', which is surrounded by a 
circle or belt of weed. This prevents the male dust from being 
dissipated, and causes the fecundating process to be as complete as 
can be wished.” “ The general arnangeinent is a line of cucumber 
cones bordering each edge, and one of water or musk melons along 
the middle. The cucumbers are sold three fora coin, of which the 
value in English money w’ould be about a halfpenny, when they 
are dear, and when cheap the same coin will purchase from ten to 
twenty.” To prevent robbery, the gardens are guarded through 
the night by watchmen in boats, with the common mat coverings, 
under which they sleep by turns. The floating gardens are gene- 
rally shut in by a belt of floating reeds, which also serve to pro- 
tect the cones from wind. The boatways through the fences are 
closed by twisted withes of willow twigs passing from one bed to 
another. 

In the environs and on the banks of the lake are the remains of 
handsome summer palaces and gardens, which belonged to the an- 
cient Moghal princes, with terraco, cascades, and fountains, fruit 
and flower gardens, laid but on a symmetrical plan like that of the 
old French gardens, with allev'^ or shadv' avenues crossing each 
other at regular angles in accordance w ith geometrical design. Of 
these famous gardens, the most interesting is that of the Emperor 
Jehangir, which was enclosed by a canal communicating with the 
lake. — World of Wondevis, 


Manufacture of Tea Boxes in Assam. — With the increase in the 
export of tea, the making of boxes for storing the produce has 
now become an important industry. Since 1875 the manufacture 
of tea boxes in the valley districts of Assam has increased from 
1 384 to 379,089, the latter figure representing the outturn for the 
last official year. In 1875 the import of boxes stood at 136,718, and 
in 1888-89 it had gone down to 127,827. The machines which are 
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used in the summer for rolling and other purpose in the gardens 
are employed in winter to work the saw benches : hence tea boxes 
are now extensively manufactured on tlio various tea estates. 
Besides these, there are nine saw mills in the Lakhimpur and 
one in the Darrang districts, where boxes are made for sale. For 
reasons best known to themselves, some of the owners of saw 
mills in the fortner district are unwilling to furnish information 
regarding the number of boxes turned out ; but according to the 
divisional officer’s estimate, about 200,000 boxes are made by all 
the saw mills in tliat district, while the divisional officer at Dar^ 
rang reports that 13,441 boxes were sold by the Tozpur saw mill 
during 1888-89. In that year Sylhet and Cachar received 23,075 
boxes from Calcutta, and exported 131,453 containing teas, from 
which it is concluded that 108,378 boxes had been made locally, 
as compared with 47,938 made in those districts in 1875. As in 
the valley districts, large quantities of boxes are made on the 
gardens, and also there are many carpenter establishments where 
boxes are made for sale. For the convenience of shippers these 
concerns are found on the hanks of the main rivers. 


White Ants and Manooe Trees. — If the bark of the tree is 
attacked b}' white ants, it must ho first scraped off at all parts 
where the animals liavo made tunnels and painted with kerosine. 
Let the ground be dug between the trees as deeply as necessary, 
the soil turned over and watered with j»henyl, if procurable ; if not 
with kerosine and water. In Ceylon a decoction of the leaves of 
Mauritius hemp is used for expelling white ants, but I fear you 
have got into too bad a state for that to ho efficacious. It has the 
advantage of being of course quite haruiless to any trees. In 
using the phenyl, put some in a pail and add water till it is of the 
colour and consistency of good milk, (Every plantation should 
keep phenyl. It is perfectly safe with foliage ; carbolic acid and 
kerosine are not. It is exceedingly good for mealy hug). Corrosive 
sublimate and Paris green will both destroy white ants ; dissolve 
in water, and pour into the holes. But be careful not to poison 

the trees by putting these poisons too close to the roots. Corro- 

sive sublimate is very popular hero, being used dry. The planters 
have told me that one white ant eats a grain, dies and is eaten in 
turn by another, who dies, and so on till the nest is exterminate. 
I cannot quite credit this, but the poison has a very strong 

effect on white ants. Of course care should be taken in dealing 

. 8 0 
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with corrosive sublimate in bulk, as it is an exceedingly dangerous 
poison. After you have well poisoned the white ants, remember 
to manure the trees well, so that they can have strength to recover. 
If it is possible to flood the plantation for a few days the ants 
would have to retire, but this is rarely possible here at least. 1 
do not think it would hurt the trees, as I have here splendid old 
trees growing in water. I should like to know the results of these 
suggestions should you find time to inform me, as I am collecting 
together all kinds of notes on destructive insects and methods of 
destruction. — N, li. Herald. 


Hunting the White Ants. — When I lived in Cooktown, some 
years ago, writes a correspondent to a Queensland paper, my 
cottage, which was built of Oregon and Maryborough pine, became 
so infested by white ants that the place threatened to tumble abouji 
my ears. It is not generally known, but the white ant has can- 
nibalistic tendencies, and herein lies the secret of the cure. ” 
Open up with a penknife one of the ant runs, take therefrom a 
couple of dozen of white ants, mix them into a paste with their 
weight of arsenic, placing the mass back into the run ; stick a bit 
of paper over the face of the run to keep out the light ; and in a 
fortnight you won’t find an ant in the place. They will all have 
committed suicide by poison. I find from my diary that my cot- 
tage, which was some 30 feet long, was perfectly cleared of the 
pest within fourteen days. 


The World’s Supply of India Rubber.— It is stated that the 
belt of land around the globe 500 miles south of the Equator 
abounds in trees producing the gum pf the India rubl^er. They 
can be tapped for 20 successive seasons without injury, and the 
trees stand so close thfldone man can gather the sap of 80 in a 
day, each tree yielding on an avera^ three tablespoonful a day. 
Forty-three thousand of these trees have been counted in a tract 
of country a mile long by eight wide. There are in America and 
Europe more than 150 manufactories of India rubber ' articles, 
employing some 500 operatives each, and consuming more than 
10,000,000 pounds of gum a year, and the business is considered 
to be still in its infancy. 
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SOME NOTES ON THE CONNECTION EXISTING BET- 
WEEN FORESTRY AND AGRICULTURE IN INDIA. 

( Concluded from page 340J. 

mo. IV. 

Speaking in a general way, no attempt is made by the Indian 
agriculturist to stall-feed his cattle, or to influence their breeding : 
this is my experience extending over upwards of twenty years, 
and gathered in Berar, in Mysore, and in \jirious districts of the 
Bombay Presidency proper. Here and there there are exceptions, 
but the above statement hohls good as a general rule. On seeing 
the herds of village cattle going forth to, or returning from, pasture, 
one cannot but fail to be struck with the number of useless, de- 
crepit, maimed, diseased and worn-out animals contained in them. 
The veneration for the lives ofthoir animals displayed by Hindus 
is easily accounted for. The ox is his only beast of burthen, of 
carriage and of tillage, and in the olden days the ox was specially 
tended for these valuable qualities. Tradition, passing down from 
mouth to mouth, transformed the animal into a sacred one, and 
the mystery is solved. The time is drawing on when this tradi- 
tion will be exploded, and “ the divinity that doth hedge a ‘ byle ’ ” 
will be reckoned among the things that have been. The “ fee ’•* 
system, though, of course, not designed to that end, will go far to 
bring this about. The mild Hindu ’’ is no more a fool than is 
the “ Heathen (Ihinee,” and he will soon fail to perceive the force 
of paying for the grazing of animals utterly useless to him in 
every way. The heavy mortality wliich sometimes occurs amongst 
cattle, and about which very often so much ado is made, is not an 
unmixed evil ; nay, it is often a blessing in disguise. Instead of 
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being a loss to the agricnltural \vealth of the country, it is 
often a positive gain. It is merely Nature readjusting the balance, 
and bringing down the cattle to the grazing capabilities of the 
country. Scarcely ever do the really valuable animals suffer ; it is 
the ** refuse ” that disappear. As I have said before, the mild but 
astute Hindu knows well the principle of the survival of the 
fittest. The plough oxen and the milch kine, you may be sure of it, 
are well looked after ; their useless brethren out on the “ gairan ” 
there may die, and welcome, unless the “Prant Sahib” (Assistant 
Collector) happens to be in the vicinity ; in that case he usually 
has to listen to a tale of woe I Will the ordinary ryot lift a little 
finger to alleviate the miseries of a dying animal ? Not he. If the 
poor beast is lying in his field, he will, with the assistance of his 
friends and neighbours, hoist and drag it into the next field, — pro- 
vided always that the owner of such field is not present, — or on to 
the road, and leave it to die there with a perfectly easy conscience. 
The village mahars get the skin, and the village mangs, in common 
with the vultures, the jackals, and the ubiquitous “pigSj” dis- 
pose of the carcase in a manner satisfactory to themselves and in 
accordance with immemorial custom. When a village “ khana- 
shumari ” (census) shows, say, 4,000 head of cattle, it may 
with safety be surmised that 1,000 at the outside is the number 
of really serviceable animals. The Hindu reverence for animal 
life is carried on beyond the sacred “ byle,” and is extended to 
buffaloes, horses, ponies, sheep and goats (sheep and goats do 
sometimes disappear in a manner unaccountable, especially if there 
are any Lambacies in the neighbourhood), and hence the pasture 
lands of the village are over-burdened. The “ fee ” system is a 
step in the right direction ; and if |he people were thrown more 
upon their own resources, I venture to predict that the number of 
useless and diseased animals would lessen very considerably and 
in a comparatively short space of time. The weeding out of use- 
less animals is essential to the right solution of the grazing problem. 
The ryot is in a fair way of being educated to this point. Improve 
the pasturage — restrict the animals requiring to ^ provided with 
pasture to the really useful, i.e., valuable ones. 

Intimately connected with this question of useless stock is the 
question of breeding ; and it is really most extraordinary how indif- 
ferent the ordinary ryot, keenly alive to his own interests as he is 
when once awakened, is to this very important particular. I, who 
write these lines, once came on a cow in the act of giving birth to 
a calf, the said cow having lost one of its hind logs by an accident I 
Another incident came under my observation only a very short 
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till! eago. I saw a man driving a buffalo-cow stop a wadar’s cart, 
and after a short parley one of the buffaloes in the cart was takeQ 
out and put to the cow, and presently the male was back again 
under the yoke, and dragging away at his load of stone as con- 
tentedly as ever I No regular system of breeding appears to 
obtain anywhere*. The bulls are allowed to run entire among 
the herds tilL between four and five years of age, when they are 
emasculated and put to the plough or cart. The consequence 
is that all the sires are immature and the progeny must suffer. 
The reason given for putting off the operation of castration till 
so late in life is that if the animal be castrated earlier, it loses 
in crest and shoulder and in back and loin. 1 am not suffi- 
ciently well posted in veterinary science to know if this reason 
is a valid one or not : but in England our cart-horse geldings 
certainly do not seem to lose in power from early castration. 
The native method of castration is a truly revolting one — '^ace 
Professor Wallace again — and I fancy any one trying it on in 
England would very shortly be prosecuted by the Society for the 
Prevention of Cruelty to Animab. These young bulls are allowed 
to run loose in the herd, and to leap any cow tliat may permit them 
to without let or hindrance. The only mature ones, in a general 
way, are the sacred bulls, let loose in the fulhlment of the perform- 
ance of a vow, or as a thank-offering for the birth of a son. These 
are allowed to visit the cows as they please. The occurrence, 
mentioned by Professor Wallace, of bulls leaping cow-buffaloes 
is by no means uncommon, and abortion often results. Still the 
ryots’ fathers and grandfathers for centuries past have allowed 
entire animals to mix freely with the females, and it never there- 
fore enters their heads to put a stop to such proceedings. The 
same system, or rather no system, obtains with all animals: broken- 
down, spavined, worn-out ponies, for instance, propagate the breed 
as they please without hindrance or supervision, and the results are 
visible everywhere in the weedy, under-grown, weakly young ones. 
The only exceptions (as a class) that I know of are the Deccan 
dhangars ” or shepherds and the Tilaries, a sub-division of the 
dhangar ” caste. They rear, besides sheep and goats, cattle and 
ponies. With these people there is some sort of attempt made to 
keep the breed up, and to ensure that the sires at all events are 
strong, healthy and in their prime. The “dhangars” castrate 
their lambs at an early age, usually just before they attain the age 
of one year: a few of the most healthy and well-formed young males 
are set apart for breeding purposes, and the remainder of the batch 
are emasculated : the technical term used for the operation is a 
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suggestive one. A lamb when castrated is said to have been ha^i 
haroed^'^ in other words, made fit for the butcher. The Bombay 
and Poona mutton markets are largely dependent for their supply 
upon the flocks of the Deccan dhangars. The Tilat’ies also 
castrate their sheep, but they deal chiefly in ponies, cattle and 
goats. They do not, so far as my observation carries me, castrate 
their ponies, but they watch their animals carefully, and when a 
mare is coming into season she is withdrawn from the herd and 
carefully mated. The consequence is that Tilari ponies, though 
small, are much sought after; they have singular powers of endur- 
ance. Their cattle are veritable wild animals, and to chance upon 
a herd in the forest, when mounted especially, is sometimes 
unpleasant. They are, however, very amenable to the voices of 
their master. In breeding, the same plan is pursued as in the 
care of ponies. Tilaries sometimes castrate their goats, the result 
being very extraordinary — huge, gaunt animals of a most peculiar 
aspect. What is the reason for this care in the breeding of their 
animals by these people ? It is the “ almighty dollar they are 
dependent vpon the sale of their animals* The cattle shows, &c.j 
established by Government in various parts of the country are 
well enough so far as they go : they are at all events well inten- 
tioned ; hut they do not touch the great mass of Indian agriculturists* 
Who are the exhibitors and who the prize-winners at these shows ? 
The big landowner, the inamdar and the wealthy patol : the 
ordinary ryot never has a look in ; he never even exhibits ; he has 
no animal that would have a chance, and he cannot bear the fees 
(unknown to authority) which he has to pay before he can get his 
animal into the show-yard, supposing that he has one that he 
thinks well of. No, no, to improve the ordinary ryots’ plough 
bullocks and “ tattoos,” we must work at him through the 
“ gairan,” and make him either pay for bis pasturage, or provide 
it for himself. The whole question of the condition of Indian 
agricultural animals must bo painful to the economist, whe- 
ther political or agricultural, provided always that his atten- 
tion be drawn to it. I have devoted this section to the question 
of breeding, for it is closely connected with grazing, which 
in its turn affects forestry. The number of useless animals 
for which pasturage is now provided is something enormous, 
and is nothing more or less than a heavy drag on the revenue of 
the country — a drag which is not perhaps suspected, but which 
nevertheless exists: in fact, a condition of things is present which 
would not be tolerated for one moment by any people, let alone 
any Government of European discernment and activity. In the 
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Field of the 6th April, 1889, ‘ R. R. W.,” draws attention to the 
frightful mortality which obtained amongst the cattle in the Madras 
Presidency last year. No less than 174,223 head are set down in 
the official returns as having perished from preventible diseases — 
diseases such as anthrax, rinderpest and foot and mouth disease: 
and “R. R. W.” complains that very little official notice was 
taken of this tremendous death-roll. The figures are appalling, and 
well calculated to strike terror into the bosom of the stoutest- 
hearted British farmer that ever breathed. But “ R. R. W.” 
might take heart of grace if ho considered that, in all probability, 
about 170,000 of the huge total were nothing more or loss than 
vermin, utterly useless in every way. When ho goes on to speak 
of the danger of spreading disease by the trade in hides, bones, 
and even grain, he, however, sounds a note of warning which should 
indeed be listened to. The danger is indeed a serious one, and the 
very idea of such a thing forms another insuperable objection to 
the reckless manner of breeding useless animals which is now 
so rife. 


No. V. 

It is not ordinarily the part of a Forest Department to provide 
grazing, but circumstances alter Cases, and in India the task has 
devolved upon us. At present the Agricultural Department, at 
least in Bombay — 1 write under correction — is not in a position to 
take up the work of creating and conserving pasture lands, and 
the great bulk of agriculturists are similarly situated. They have 
been so long accustomed to depend upon Government, that it is 
impossible to cut them adrift suddenly and direct them to provide 
for themselves. In my last paper I dwelt on the reckless fashion 
in which agricultural animals generally are treated as regards 
their breeding, and there is no doubt but that some check must bo 
placed on this, and I have pointed out that, in my opinion, the 
best and most effectual method of imposing this check is by mak- 
ing the question of pasturage one of hard cash to the ryot. The 
next question is that of the pasture lands themselves. I have used 
above the expression creating pasture landsy^ and I have done 
this advisedly and with intent. At present, with the exception of the 
Amrat Mahal kurans in Mysore, there are no Government pasture 
lands in Southern India worthy the name : and even the Amrat 
Mahal kurans are capable of much improvement. The so-called 
“kurans,” which are now under Forest management, are merely 
waste lands covered or not with grass, as the case may be, by un- 
assisted Nature. These “ kurans ” should be taken in hand and re- 
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gularly planted up with grass, just as if they were denuded forest 
lands to be recovered with timber. As I have.said before, grass seed 
should be collected, and in large quantities, and sown in these 
^^kurans” and in the fuel and fodder reserves which Government 
are creating in the vicinity of railway lines, &o., or at all events 
are talking of creating. In kurans no attempt should be made 
to create forest, merely trees enough for shade should be main- 
tained ; and in the same way in the fuel and fodder reserves, 
nothing beyond fuel should be attempted. For instance, babul 
f Acacia arahica ) should not, for obvious reasons, be grown in a 
fuel and fodder reserve. I give below a lisfc of some of the grasses, 
&c., to be found in Bombay, together with a short description of 
each kind. The list does not pretend any approach to complete- 
ness ; the grasses, seeds, &c., are simply those which have come 
under my own observation. 

1. Tampergyan~hulu (Can.) Desmodium tri/olium » — Somewhat 
resembles white clover, attains to a height of some 6 inches : 
springs in June and dies down in February ; very useful as fodder ; 
a forest grass. 

2. jBanderpyan-hulu (Can.). — Attains to a height of about 1 
foot ; useful for fodder ; a forest grass. 

3. Ranrsava (Mahr.) Advi^hami-hulu (Can.).— Very similar 
to No. 2. 

4. Shadan^hulu (Can.).— Very similar to Nos. 2 and 3. Both 
are forest grasses. 

5. Kandil (Mahr.). — A low grass, useful for fodder ; found in 
forest. 

6. Barka (Mahr.). — A good fodder grass, grows to some 2 feet 
high ; is used by wild tribes for thatching purposes ; a forest 
grass. 

7. Kerdondi (Mahr.). — A good fodder grass, found in forest. 

8. Kunda (Mahr.), Kangyarv-hulu (Can.), Spodiopogon pilosum. 
— A very objectionable grass, usually found in kurans ; attains 
to a height of some 3 feet; is useful when young as fodder. The 
underground stems are dug up and used also when fodder is scarce. 

9. Mavalie-gavat (Mahr.), Mavali^hulu (Can.). Andropogon 
jactuniB . — A very useful fodder grass, grows nearly 4 feet high ; 
a kuran grass. 

10. ShimpiUa-^avat (Mahr.), Shimpgyan-hulu (Can.). — Attains 
to a height of some 6 inches : good for fodder ; found in kurans, 
also in the fields. 

11. Ddrwa (Mahr.), Kdrki (Can.), Cynodon dcuciylon . — ^This is 
the well-known Hariali, ” a creeping grass, invaluable as fodder 



FORBBTllT AND AORlCDLTtmB TB IBDIA 4 


877 


for all animals ; is greed'Jy ealen by ^•’sses : used by Hindus to 
decorate the heads of their idols. A Auran grass, 

12. Oanjni (Mahr.), Ganayli (Can.). — Grows nearly 5 feet 
high ; springs at the end of the monsoon and dies down at the end 
of January or the beginning of February : a good fodder grass, 
and is used for thatch : an oil, good for sprains and bruises, is ex- 
tracted from this grass : found in hurans. 

13. Molatsa-gavat (Mahr.), Midhi-hulu (Can.). — Attains to a 
height of some 4 feet ; good for fodder when young ; is used for 
thatch, and native brooms are manufiictured from it. A kuran grass. 

14. Char^payatsa^gevat (Mahr.), Nalkalina-liulu (Can.).— 
Grows to some 2 feet high, and is divided at the top into four : 
hence the name : a good fodder grass, usually found in kurans. 

15. Panda (Mahr.), Hongi (Can.). — An essentially monsoon 
grass, dying down in October; attains to a height of 2 feet; good 
for fodder : a kuran grass. 

16. Karred (Mahr.) — A hill grass, useful as fodder. 

17. Ta^tula (Mahr.) — Attains to a height of about 2 feet ; a 
good fodder grass, found on the low Deccan hills. 

18. Delga (Mahr.) — ^Very similar to No. 17. 

19. Bari (Mahr.) — A good fodder grass ; does not grow high ; 
a hill grass. 

20. ChirH (Mahr.) — A hill grass; attains to a height of about 
2 feet ; useful for fodder. 

21. Darhi (Mahr.), Durah-hulu (Can.). — A grass found near 
water ; attains to a height of nearly 4 feet ; seeds in January ; 
useful as fodder when young. This grass is used on the occasion 
of ^^shrada^' (anniversary of father’s death), to sprinkle water over 
the food offered to Brahmins by the celebrant. 

22. Tamhit (Mahr.). — Grows to a height of 4 feet; is good for 
fodder when young ; useful for thatching purposes ; found near 
water. 

23. Wala (Mahr.), Andropogon muricatus. — ^The “ khus-khus ** 
grass ; good for fodder when young ; useful as a thatch. It is, 
however, chiefly employed for its roots in the manufacture of the 
well-known “ khus-khus ” tatties ; found near water. Mats are 
also made from this grass, and punkahs, or rather fans. 

24. Spear-grass, Kusal (Mahr.), Upkheda (Can.), Heteropogon 
oontortus. — Is good when young as fodder for cattle, but after seed- 
ing, the “ awns ” hurt the mouths of animals. This grass is used, 
mixed with mud, to plaster walls, and it is also wrapped round 
mangoes to ripen them; grows to about 2 feet high, When mature, 
it turns rusty in color. Found everywhere. 
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25. Pandri kusal (Mabr.), Shiloh (Can.). — Very similar to the 
red or common spear grass; grows about 9 inches bigb. 

26. Chimuyatra^avat (Mabr.), Oubi~hulu (Can.). — ^This is 
bardly a forest or a kuran grass ; it is found on buildings and 
ruins ; it is, however, greedily eaten by cattle, and the seed is 
used as food for birds in captivity. 

27. Bongrat (Mabr.). — A variety of the “A;u«aZ” or spear 
grass, and, like it, found everywhere. 

28. Rosha (Mabr.), Andropogon Schcenanthus, — This grass 
is two kinds — one bearing bluish, the other white flowers. An oil 
is distilled from it, which is in great demand as a cure for rheupia- 
tism. 1 have only come across this grass in Western Kbandesb. 
It is found chiefly in forest reserves, but I have met with it in the 
open country. The manufacturers of the oil are Mussalmans, who 
buy the grass from the Bhfls at the end of September, when it 
is ripening. The right of collecting it in Government forest lands 
is sold annually. The oil extracted from the grass with the blue 
flower is green in colour, and is locally termed sophia; that extracted 
from the w^hite-flowering grass is called motia, and is colourless ; 
the latter variety is deemed the more valuable of the two. The 
process of extracting the oil is a very primitive one : attar also 
obtained from this grass. 

29. Bahar grass (Pollinia Eriopoda)^ and 

30. Munj grass (^Saccharum Sara), are rare in Bombay. I 
have found them in the heart of Khandesh, more particularly in the 
Erandol Taluka. Both these grasses are used in the manufacture 
of paper. 

31. Boru (Mabr.), GaJjnl~huhi (C an.). — A reed found in kurans 
and on the banks of rivers ; height 3 to 4 feet ; useful as fodder 
when young. The stem# are used for native pens and also as 
spindles by weavers. 

32. Lorohala (Mabr.), Sher-kabi (Can.). — Grows near water 
like the boru ; is a reed iiot useful as fodder ; is used in the con- 
struction of “ chiks,^' wada’s huts, &c. 

33. Ap (Mahr. and Can ). — Grows* near water ; seeds at the end 
of November ; a good thatching material ; the flowers contain a 
material resembling cotton, which is useful as tinder. 

34. Kolomh (Mahr.). — Avery valuable reed ; useful for fodder 
when young ; is a splendid thatching material, and is much valued 
for this reason by the inhabitants of the Konkan. 

35. Karvi (Mahr.), Strobllanthes . — Is found everywhere along 
the Gh&ts ; it is-very useful to the people in many 'ways — in build- 
ing their huts, folding their sheep, inclosing their cattle, &o. 
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All these grasses are n-jt, of course, equally useful ; some are 
nothing more or less than downright The spear grasses, 

for instance, though nourishing to animals when young, should 
not, I think, be encouraged, as they are positively injurious to 
animals when mature, and are only eaten by cattle at that 
time ill the absence of other varieties. The reeds, &c., are, of 
course, chiefly valuable for purposes other than forage, but they 
should be encouraged for these purposes, such as thatching, for 
instance. I believe that attention paid to the cultivation of JRosha 
grass would prove remunerative — there are many of these ar- 
ticles of minor forest produce, only awaiting exploitation : the 
gradual increase in the use of the hark of the “ tarwad^^ {Cassia 
auriculata) is a case in point. The fruit of the acynli or aola 
(Malir.) {Phyllanthus Emblica)^ of the heheda {Terminalia hele^ 
Wctt), and of the bil or bael {jEgle Marmelos)^ are all sources 
of revenue which are as yet hardly touched, and there are many 
more sources still awaiting enterprise. 

It will have been notif ed that Professor Wallace advocates re- 
gular burning of the in forests. It is almost beyond credence 
that any one, lot alone n prominent and able agriculturist, should 
think seriously of such a measure. It serves to show how specialism 
in any form makes a man one-sided and narrow-minded. Profes- 
sor Wallace argues that unless forest areas are annually cleared 
out by fire, insect pests will increase and pasturage will be de- 
creased. Pasturage in forest will decrease, as it should, and with 
the pasturage insect pests also. It is a moot point whether insect 
pests have their origin in forests. Professor Wallace calmly settles 
the question by his own ipse dLcit ! Ergot also, he asserts, will in- 
crease unless forests are fired. This also is an assertion which 
requires proof. Ergot will disappear from forest when there is no 
grass in forest, of that the Professor may rest assured. Ergot is a 
curse to the cultivation of India. It is found throughout the length 
and breadth of the land, miles and miles away from any forest. 
This prevalence of ergot is entirely due to the ryot’s carelessness 
in the selection of seed ; it is rather hard to put it down to the 
credit of forests. I would ask the Professor if annual fires are to 
be caused in forests, how those forests are to increase and produce 
timber ? — timber, which he as an agriculturist must confess is re- 
quired, in India at all events, for buildings and agricultural imple- 
ments. Kill down the grass in forests, encourage it in pasture land, 
burn the pastures if it be a useful cultural measure, top-dress and 
manure them as much as you like : these operations fall within 
the province of agriculture ; they are out of place in forestry. We 

3 B 
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will burn tbe pasture lands, an ye like it ; but not forests, Profes- 
sor Wallace, no I not even “upon compulsion.’* 

No. VI. 

It may be stated broadly that tbe Indian ryot, that is, the ordi- 
nary up-country cultivator, never makes hay : he depends entirely 
for his grass upon the waste lands in the neighbourhood of his 
village. As the middle of the hot weather comes on, the cattle are 
withdrawn from the hill-sides and forest lands, and the grass 
remaining thereon is systematically burnt (so far, that is, as is 
permitted by the Forest subordinates). This is done to better the 
expected crop of next rains, and, meanwhile, the cattle pick up 
what they can in the fields and along roadsides. When the rain 
comes down and the now field crops begin to appear, the animals 
are driven hack again to tbe uncultivated l^nds. Very little stall- 
feeding is ever resorted to ; hut for this purpose the stalks of the 
jowari or great millet are generally used : in other parts, where 
jowari is not grown, the stalks of the principal cereals are utilized. 
Hay is only made by the grass contractors to Government, by 
d&k contractors, and by cultivators near large European centres, 
where hay is likely to bo needed by Europeans for their horses. 
The ryot scarcely ever makes use of hay for his own beasts. 

It is a curious circumstance, and it seems to have escaped ob- 
servation up to date, that the ryot is well acquainted with the 
advantages of ensilage, and that he has made “ silo8 ” from time 
immemorial. Perhaps it was from the native that Sir Herbert 
Maepherson first obtained the idea of ensilage, which he after- 
wards so ably and successfully worked out. Grass, however, is 
never “ siloed ” by the native : the stalks of “ jowari ” and 
wheat and “ bhiisa” or bran are preserved in this way. This 
fact has come under my observation in the eastern talukas of the 
Satara District and in Bijapur. The “ silos ” might easily escape 
notice. To the casual glance they look like gigantic heaps of cow- 
dung cakes, and might well be mistaken for such, as in fact I did 
so mistake them at first These silos are called in the vernacu- 
lar (Mahr.) “ dhepnis'' There are two varieties of these “ dhepnis;^ 
the simpler one is generally made use of in the field where the crop 
has been cut. The material to be “siloed” is stacked, and is then 
surrounded and covered over by clods of black earth. When the 
rain oomes down, these clods run together into one solid mass, and 
the air is thus effectually excluded. The heap is then covered over 
with cow-dung, and the forage inside is in this way kept fresh 
and in good condition till required. The other “dhepni” is made 
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use of when the crop is brougkt ^ the village and stacked near it. 
The fodder is first carefnlly covered ovit with the stalks of cotton 
or tdar (^Cajanua irtdicus), which are in turn covered with claj, and 
finally completely plastered over with cow-dung. I have been told 
by ryots that forage, whether jowari stalks or bhdsa, when treated 
in the manner djescribed, will keep good and fresh for upwards of 
ten years. 

Another plan resorted to by the ryot for the conservation of 
his grain is the well-known peon** (Mahr.) or grain pit. These 
pits are often made large enough to contain between two and three 
hundred maunds of grain. The location of the pit is the first 
point to be considered, and it is a most important one. It is always 
placed high, so as to secure good drainage and to obviate the 
danger of any water finding its way into it, or even settling near 
it. The mouth of the pit is small, the ground underneath being 
excavated so as to form a kind of chamber. The bottom of the pit 
is first strewn with “jowari ’’ or “ bajri’’ stalks and “ bhdsa the 
grain to be preserved is then put in, and on the top more “jowari ” 
stalks and “ bhiisa aro placed, the “ bhdsa ” being undermost ; 
earth is placed over this, and then the mouth of the pit is closed 
with stones ; finally, earth to tho height of 3 or 4 feet is piled over 
the mouth and sedulously battened down. Grain thus put away 
will keep for upwards of 30 years. I have been told that cases 
are known of grain having been thus kept for over a century. 
The locale of these pits is kept as secret as possible. The grain 
when the pit is opened is of no use for sowing purposes, but is 
said to be quite fit for food. In the 1877 famine in Mysore 
grain that had thus been put away was availed of to its utmost 
extent, and I was told by a medical man that, in his opinion, 
the use of this grain for food in such largo quantities was 
responsible, in a degree, for the frightful outbursts of cholera 
that were always occurring at that time ; and I think it very 
probable that he was right. When these pits are opened, great 
caution has to be observed. The earth and stones are removed, and 
the mouth left open for twelve hours at least before any one 
enters, to allow of the mephitic gases which have been engendered 
to escape. The man selected to enter the pit first is chosen for 
his caution and experience, and is almost always an elderly in- 
dividual. He has a rope tied round his waist, and his stays in the 
pit are scarcely ever more than seven or eight minutes in duration. 
It is a question for consideration whether the grain taken out of 
these pits should be allowed to be sold for human food ; but per- 
haps idio country is over-legislated as it is. No doubt forests 
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breed malarious vapours to a large extent, and all heavily-timbered 
tracts are, and must be, more or less feverish ; but cholera, that 
dread scourge, disappears when it reaches the regions of forests. 
Cholera in the Mysore malnad ” and along the Western Ghdts is 
unknown : occasionally outbreaks occur, but they are always 
very limited as to extent and number of victims, and are invari- 
ably very short in duration. In every instance it will be found, 
upon enquiry, that the disease made its first appearance in some 
one, either visitor or resident, who had come up from the open 
country, bringing the poison with him or her. I remember read- 
ing, several years ago, of a case in a large up-country station — 
Meerut I think it was — where there are two sets of barracks, one 
set being surrounded by trees, the other being in the open 
plain. Cholera punished the men quartered in the treeless bar- 
racks severely, while the regiment in the other lines enjoyed 
comparative immunity, and this was noted as having occurred on 
more than one occasion. Trees by means of their leaves absorb 
the air around them, and, while assimilating the poisonous gases 
baneful to animal life, give off oxygen, pure and health-producing; 
yet it is these leaves that Professor Wallace would sacrifice as 
forage for useless cattle. Leaves are the lungs and stomachs of 
trees, and are one of the most beneficent features in Nature’s 
economy. In the Konkan trees are deprived year after year of 
their leaves for the purpose of rah ” — a most wasteful and 
demoralising agricultural operation peculiar to that part of the 
country ; and it is downright painful to see trees by the hundred 
lopped, maimed and deprived of all resemblance to trees in 
consequence. The tree most highly prized for and, there- 

fore, the one most savagely attacked, is the ain (^Terrnmalia 
tomentosa), and it is an impossible task to find a fully developed 
“ ain ” tree anywhere in the Konkan, except inside the limits of 
a forest reserve. This question of rah is a very vital one, both for 
forestry and for agriculture, in the tract where the custom obtains, 
and I hope to say more on the subject further on. 

No. VII. 

In the discussion of Forestry in connection with Agriculture, 
the question of the exhaustion of the soil naturally presents itself. 
Artificial crops, that is, crops raised through the agency of agri- 
culture, exhaust the soil ; natural crops, that is, crops raised by 
Nature herself, or crops which, though sown by man’s agency, are 
such as Nature would herself raise, on the contrary enrich the soil. 
Artificial crops weaken the soil, as is evidenced by experience : and . 
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hence, where crops of this nu^nre are raised, assistance has to be 
given as it were to Nafenre by means ol »<itation of crops, of fallow , 
and by manure. By these means the soil is refreshed and renovated. 
Forest growth (I use the term in its broadest, and, in the present 
case, ultimate sense) strengthens and adds to the productiveness of 
the soil. The very finest and most productive soil for agricultural 
purposes is that known as virgin soil, that is, soil which has up to 
date been covered wdth forest, Nature’s own covering. Observe Na- 
ture’s own method of procedure : from the moment that a field is 
thrown into fallow. Nature commences tow'ork at it. Veiy soon it 
will be covered with grass, then scrub and underwood, till at 
length, sufficient time I icing allowed, trees are reproduced. Na- 
ture manufactures her own manure, the very finest that can be 
imagined — I refer to humus. Humus contains plant food of the 
very best description, rich in animal, vegetable, and mineral matter, 
and locked up in it is abundant combined nitrogen, the most valu- 
able constituent of manure. In a typical forest — I need hardly go 
in for giving a definition, every one will, I imagine, know what 1 
mean by the expression — no grass is to be met with, but the way- 
farer plods his noiseless way through this humus. I have had it 
at times nearly as high as m}' knees for long distances, and there is 
this splendid manure direct from Nature’s own manufactory, lying 
unused in our jungles. It is not altogether useless, for it is nou- 
rishing noble trees, but 1 think it might with advantage be made 
useful for agriculture. The difficulties in the way are great, for 
humus-producing forests are rare in India (at least in BDmbay), 
and they are usually situated in places difficult of access, and so 
distiince and bad roads would have to bo discounted ; but on the 
Western Gh^ts, in Mysore and in Kanara, humus exists to an extent 
inconceivable to any but to those who have actually seen it — humus, 
the finest manure extant. Humus is in fact nothing more or less 
than what is called in gardening parlance “ leaf-mould,” and all 
gardeners know the value of that. Preserve forests, then, to the 
point of typical forest, and this invaluable boon is secured to agri- 
culture; for this humus could be transported and made use of with 
care and management with great advantage to agriculture. Every 
forest is or ought to be a manure depot, and, under judicious super- 
vision and management, humus could be removed from typical 
forests without any appreciable harm to the trees. Humus can 
exist to any useful extent only in a fully clothed forest. To obtain 
it, “ canopy ” must be unbroken or almost unbroken. I am aware 
that the views put forward here on the use of humus as a manure 
seem chimerical and far-fetched. I give them for what they are 
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worth. It cannot be denied that humus is a most valuable manure, 
and I feel sanguine that it will eventually be largely made use of. 

Though according to the European standard the ryot is very 
backward in his inode of agriculture, yet this backwardness is 
more apparent than real. No one knows better than the Indian 
peasant how to get the most out of the surface of the soil, so far . 
as his knowledge, which is very limited, carries him, but he is 
improvident in the extreme and looks not to the future. “ Suffi- 
cient for the day is the evil thereof ” is one of his standard rules 
of life, and there is no denying but that he acts up to it in its very 
fullest extent. His wants are few ; he is perfectly happy if they 
are satisfied as they arise. He is very pleased if he gets a bumper 
crop ; if he does not, it is the ever-lasting nasih ! In the matter 
of manure the ordinary ryot is very careless and improvident. 
True, he collects material for manure at odd times, but it is only 
at odd times ; he does not make a point of it, but uses as much as 
he has got, and is thankful. The principal manure material used in 
India is cow-dung, and how this is wasted is known to every 
district officer in India. The persistent neglect of stall-feeding, 
and the universal habit of pasturing the cattle in wide ranges, 
preclude the possibility of using the dung as largely as it ought 
to be used; and the lethargic, indolent nature of the people, making 
them averse to the taking of trouble, is another reason why so 
much manure is wasted. In the neighbourhood of villages you 
will find women and children busily collecting the cattle droppings 
of the past night, but the droppings in the “gairan” and on hill 
sides, &c., are but scantily utilised. And another point to be borne 
in mind is that a large proportion of the quantity of the manure 
thus collected even is diverted from manorial purposes, being 
converted into cow-dung cakes (Vern. brattles) and used as fuel. 
In the absence of coal and the limited supply of wood fuel avail- 
able, the practice must prevail, I suppose, though it is to bo 
deplored. The ashes of the burnt cow-dung are available for, and 
are to a certain extent used as, manuie, but it must be remembered 
that all the nitrogen contained in it has been set free — nitrogen 
so invaluable to plant life. 

In the vicinity of all villages heaps of manure will be noticed. 
Each heap has its owner, and each heap is, therefore, jealously 
guarded. Cow-dung, or, to speak more correctly, cattle litter, is 
the principal ingredienti but all sorts and kinds of refuse are 
collected here — remains of vegetables, jowari (^Sorghum vulgare) 
stalks, discarded kamblis, &c. Besides these heaps, usually close 
to each house (frequently on the side of the main street of the 
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village), heaps of household are to be seen, and these heaps 

are from time to time added to the lar^/i neaps outside the village. 
My experience is that cow-dung pure and^ eimple is not used 
as manure, as would be gathered from a perusal of Professor 
Wallace’s remarks; it is invariably mixed with other ingredients. 
This prevents the manure being blown away during the fair wea- 
ther in a measurable degree, and assists the process of fermenta- 
tion. Sometimes this manure is stored in pits, but it is generally 
in heaps. 

Animal remains are never used for manure, that is, of set purpose. 
Should a dead dog or a dead cat get into the manure heap, that is 
no business of the ryots ; it is covered up as quickly as may be, 
and absorbed into tho general mass in a surreptitious sort of way. 
The export trade in bones is a great evil, depriving the crops of 
phosphorus, a necessary item of plant food. True, bones never 
have been used ostensibly for manure, but they found their way 
into the manure heaps in certain quantities, and were also taken 
into the soil by natural absorption as it were. Dogs, jackals and 
vultures dropped them about the fields, and they got ploughed in 
when thus met with : but the trade in bones as manure, and 
manure for export too, lias brought tho middle man into action, 
and a regular village trade in bones has sprung up. The want of 
phosphorus in food-crops too will have its baneful effect upon a 
population almost entirely dependent upon cereals for food. The 
Bombay Chamber of Commerce has, I understand, taken up the 
question. It is to be hoped that their efforts will do good. 

One of the most valuable manures extant is human excrement, 
night-soil as it is usually termed. The natives do know tho value 
of it, as is witnessed by its Mahratta appellation of ‘‘ Sonyatsa 
Khat” (golden manure), but caste prejudices stand in the way of 
a general use of it, Golden manure ” is, however, making its 
way despite of caste. Gold breaks down oven the iron barriers of 
mighty caste, and it is now largely used in tho neighbourhood of 
Poona. In fact, so valuable is it, that the cultivator does not wait 
till it is converted into poudrette, but uses it in a fresh state. This 
practice, I am inclined to think, is largely answerable for the out- 
breaks of typhus and typhoid so prevalent in Poona of late years. 
As “golden manure” has forced its way to the front with the 
liberal-minded cultivator of Poona, so is it destined gradually to 
force its way with the fewor-ideaed cultivator of the districts. As 
the Israelite of old was bound to go provided with a wooden 
trowel when answering the calls of nature, so should the cultivator 
of the present day bo bound to provide himself. The hint may be of 
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value to the sanitary authorities ; perhaps they may make a note 
of it, should these lines ever meet the eye of one of that depart- 
ment. But this golden manure should bo made use of. Villagers 
should be bound by law to answer the calls of nature, as a rule, 
within certain defined limits, where trenches should he dug, such 
trenches being filled up with earth ^s soon as necessary. The gain 
to agriculture would be enormous. I know as well as any man 
how impracticable natives are on this point as on many others, 
but I know of one case-where an energetic Assistant Collector did 
get the people in his charge (and it was a fairly large one too) to 
use certain spots marked out and defined by posts sunk in the 
ground. If it can be done in one place, it can be done in all, given 
men of energy and determination at the head of affairs. 

G. K. B. 

DETERMINATION OF INSECT PESTS. 

I SHALL bo obliged by your finding a place in your next issue for 
the following extract from a letter recently addressed by the Su- 
perintendent, Indian Museum, to the Director of the Forest School, 

Fred. Bailey, Lieut.-Col., R.B., 
Director^ Imperial Forest School, 

** I have to request that all entomological specimens which are forwarded 
to this Museum may have the locality and date of their collection ticketed 
upon them, and be accompanied by a detailed account of anything that 
renders them of particular interest or importance. Immature insects 
cannot generally be precisely determined without an examination of the 
mature insects into which they transform ; they should, therefore, be ac- 
companied by specimens of the mature form. Miscellaneous specimens 
preserved in alcohol arc of very little use ; for immer8ion in alcohol to a 
great extent destroys the colours of the specimens, and renders them 
worthless for exhibition purposes. They should therefore bo killed and 
preserved as directed in the “ Note on the apparatus required for collect- 
ing insects in India,” by Mr. E. C. Cotes, printed in the Indian Forester, 
October No., Vol. XIV. 

INJURY TO STANDARDS FROM LIGHT FIRES AND 
EVEN FROM FIRES NOT IN CONTACT WITH 
THE TREES. 

In the Remte de» Eaux et Forett for August there is an interest- 
ing article by “ Silvio ” on the deterioration of standards over 
coppice through bark injuries. Such injuries may be merely the 
drying up and falling off of pieces of bark a few inches square, or 
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the bark on the whole of one ti(h of the tree may bo destroy od. 
“ Silvio” traces these injuries to the a^i/on of fire, and notes that 
during coppice-cutting the woodmen are in the habit of collecting 
dead and useless wood and Imrning it in hc‘ai)s, and that the bark 
injuries are invariably present on the side of the tree nearest these 
fires, within a .radius of 30 or more feet. Trees with thin outer 
bark suffer more than tlio^^e posso^^ing a thicker covering, also the 
bark injuries are no; at once apparent, but commoner \o show after 
three or four years in a swelling or wrinkling of tlio atiecLed part. 
‘^Silvio” surmises tint the ultimate falling off of the bark is duo 
to decay in the cells of the cainbimn, brought on by contraction of 
the cells through exoes-^ive heat, though the action of heat may not 
bo directly observable from the outside. 1 think there are hero 
two points worthy of being noted — the serious injury caused 
by insignificant fires in the vicinity of, but not actually in contact 
with, largo trees ; and, Si‘C(>nil, the fact that such injury may not 
become apparent till a considerable time has elajisod. In India 
at tho present day most Europeans and Natives have been edu- 
cated up to tho belief that raging forest fires do more harm than 
good to tree growth ; but on flio other hand most of us still 
flatter ourselves that not so very much liarm is caused by unim- 
portant forest fires, as, for example, when a fire occurs in a sal 
forest, where there is no grass growth and only dry leaves are 
consumed. There appears to bo. however, no reason to doubt 
“ Silvio’s ” facts, tbougli in accepting them wo reserve any possible 
source of congratulation after some accidental failure in protect- 
ing a foTii^st where the supply of inflammable material was sinalh 
S. E-W. 

THE MENSURATION OF TIMBER AND TIMBER CROPS. 

( Concluded from page 325). 

E. Stem analysis, or the determination of the course of tho increment of tho 
stem during the whole term of its life. 

If any tree forms a fixed number of concentric rings each year, 
the observation of these rings enable us to trace its life-history, to 
say when it was suffering from suppression, from insect ravages, 
from the effects of fire, frost, and from other retarding causes, 
when it enjoyed complete immunity from such injurious influences, 
and was a dominant stem growing vigorously, and so on. A lon- 
gitudinal section passing through every point of tho axis of the 
stem would show all this at a glance, but such a section is practi- 
cally impossible to make; the stem must bo cut across into a num- 
ber of sections, and the required information sought thereon. Tho 

3 r 
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sections may be made at every 6 feet, but as a tree grows up fast- 
est when young, the lower sections may be longer (up to 10 and 
even 14 feet in the case of quick-growing trees), while the upper 
ones may be made shorter. The first cross-cut should be made at 
the usual height of 4j: feet off the ground, but there will always be 
a lower one than this at the level at which the tree has been felled. 

The measurement of the diameters and the counting of the rings 
are operations which take time, and will generally bo best effected 
in camp or at home. For this purpose a disk about 1 inch thick 
should be cut off the lower end of each section, and carried away 
to be studied at leisure. To prevent mistakes, the serial number 
of the tree and corresponding section and other necessary informa- 
tion should be noted on the upper surface of each disk as soon as 
it has been cut. 

The lowest section serves to determine the age of the tree, and 
the other sections the successive ages of the tree at the heights at 
which they have been cut. On all of them the annual concentric 
growths should be marked off in groups of 5 or 10, beginning at 
the circumference. The outer diameter of each such zone (of 5 or 
10 years’ growth, as the case may be) should then be measured 
and recorded in the manner shown in the illustration given lower 
down. The observer should be careful that the 5 or lO-year 
groups, marked on the several sections, exactly correspond. Thus, 
for instance, the first groups of all the several sections should con- 
tain concentric rings of one and the same age ; the rings of the 
second groups should be exactly 5 or 10 years younger, and so on. 
To guard against error in forming the groups, extregiely broad 
or extremely narrow rings should bo carefully noted and traced 
through all the sections. 

With the help of the figures obtained from the observations just 
described, a longitudinal section of the stem can he delineated, 
showing the whole course of growth. The scale for diameters 
should be from 10 to 20 times larger than that for heights. A cen- 
tral line being drawn to represent the axis of the tree, the lengths 
of the sections should be marked off on it according to the fixed 
scale. At each point of division parallel linos at right angles to 
the axis should then be drawn, and the measured outer diameters 
of the respective concentric group-zones pricked off on them. The 
required section of the tree is completed by joining by a con- 
tinuous line or curve all the points corresponding to the same age. 

The rapidity of growth in height of the tree may be delineated 
by means of a curve, as described at page 52 of Part I. of 
Fernandez’s Manual of Indian Sylviculture* Distances should bo 
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marked off along a horizontal line reprr^^enting periods of 5 or 10 
years, as the case may be. At tlieso divisions perpendiculars 
should be raised, the lengths of which should correspond with the 
heights successively attained at the different ages. A continuous 
line joining the upper extremities of these perpendiculars will be 
the required curve. The horizontal scale for years should be about 
twice the vertical scale for feet. 

The contents of the tree at the successive ages (every fifth or 
tenth year, as the case may be) are at once ascertained Irom the 
sectional areas encloflod by the outer boundaries of the concentric 
group-zones, each sectional area being the mean sectional area of 
a truncated cone, situate d half in the upper half of one section, and 
the other half in the lower half of the one immediately above it. 

Finally, the periodic increments of diameter, height and volume 
can be arranged in tabular form so as to bo noted at a glance. 

We will illustrate all tho preceding remarks by moans of an 
example. 

A spruce was felled at 3 inches above tho ground, and the stump 
showed 43 annual rings. We may assume that tho tree took two 
years to attain this height, and it is on record that it was sown 45 
years ago. The total length of the tree was 64 feet, the stem was 
cut up into lengths of 6 feet each, except tho lowest portion, which 
was 4 feet long. On all the sections, beginning from tho circum- 
ference, the annual rings were marked off into groups of five each> 
along three different diameters on the two lowest sections (at J and 
4 :^ feet from the ground), and along two diameters crossing each 
other at right angles on the rest. For each section tho mean of tho 
two or three diameters, 'according to the piece, was taken. Tho 
results of tho observations are shown in tho following Statement: — 
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Longitudinal Section of Stem. 

{The Scale for diameters is 28 times the scale for heights'). 





TnB MBNBURATION OF TlMRBIl AMD TlMBBIl CROPS. 


393 


Table showing course of increment of the stem. 
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3. Rate of increase of crops. 

In tlio case of crops it is obvious that wo require to know only 
the rate at which the voliinio of the crop increases, and that 
a knowledge of the rates at wliich the height of tlie crop and the 
aggregate diameters and basal areas of the component stems in- 
crease, is of interest only so far as these elements are so many 
factors in the growth of the crop. 

A. Detcrmiuatioii of tlio increment nt any time. 

Tliere are various methods of determining tho rate at which a 
crop has been augmenting in volume at any time. They are — 

1. — By means of investigations in the crop itself. In de- 
termining tho increment it must never be forgotten that no one 
class of stems can bo taken as representative of the whole crop, 
any more than any individual stem can bo taken as representative 
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of its class. It must also be borne in mind that so far as* the 
standing timber alone is concerned, thinnings cause the rate of 
increase to fall. Lastly, we have the fact that what is now an 
average stem of the crop was at one time an overtopping or do- 
minant tree, and may in the future become a dominated or over- 
topped or even suppressed one. 

The simplest way of determining the increment of a crop with 
the nearest approximation is to determine first the percentage of 
increase of several stems of each and every component class. If 
the crop is at the time under a regular valuation survey, this per- 
centage is calculated for the section passing through the middle of 
the felled sample trees, and the data thus obtained should also bo 
supplemented by measurements made on standing trees. If there 
is no valuation survey going on, then measurements made on 
standing trees must supply all the required data. 

If Vi, have been ascertained to bo respectively the 

volumes of the several stem-classes, and/>i, ..their aver- 

age increment per cent., then the increment for one year (J) of 

the several classes will be, 


and the total increment of the crop 

=?, = 

so that the increment per cent, of the crop will be 

100 d, 

“P#" r,+ r, + ..... 


The formula just investigated should be used only when it is 
required to know the increment for a single year, or for a short 
period. If it is sought to determine the increment for a long 

period of n years, another procedure must bo adopted. /?,, 

being found to bo the percentages of increase of the respective 

stem-classes during this period, the volumes Vi, of these 

classes 7i years ago may be determined from Pressler’s formula 
thus— 


• *200 + np^ » a 200 + 71^ * 

The increment for the n years will hence bo — 

^» = ( 4- ) — (v, + V, -f ). 

Lastly, if it is required to ascertain the probable increment 
for the next n years, we must determine the probable volumes 
several stem-classes at the end of n years by the 
same formula of Pressler’s 


F ' — V 2 QQ + npi ^ 
““ > 200 - 7 ^ 7 ,* 
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The increment for the n years will be 

= + F, ) - + )= F/- F. 

The rate per cent, of increase for the same period will be — 


From all the preceding expressions it will be obvious that the 
increment per cent, of the whole crop can be equal to the arith- 
metical mean of the percentages ol‘ increase of the sample stems 
only when Vi= V^= F, ; and this mean will be approxim- 

ately correct if the number of sample stems is very large and they 
are mostly taken from the dominant class. 

II. With the aid of percentages that have been previ- 
ously OBTAINED FROM ACTUAL INVESTIGATIONS IN SIMILAR CROPS. 
In this case three facts have to bo borne in mind, viz,, (1) that 
the percentage of increase falls as the ago of the crop increases, 
and can be assumed as constant only for short periods; (2) that the 
percentage falls more rapidly, the more quickly the individual trees 
increase in diameter and volume (crops of poor upward growth 
yield a higher percentage than vigorous crops of equal ago) ; and 
(3) that the lighter crop has a larger percentage than the denser 
one. 

This method is employed in open crops and coppice standards, 
in neither of which cases arc tables of yield directly applicable. 

III. AVith THE AID OF TABLES OF YIELD. — When such tables 
are used, the locality, density and age of the crop in question and 
of the crops from which the tables have been calculated must 
correspond very closely. 

IV. By ASSUMING THE INCREMENT SOUGHT TO BE THE MEAN 
ANNUAL INCREMENT AT THE PRESENT AGE OF THE CROP. — This 
method is applicable to exploitable crops. 


B. Determination of the mean increment of a crop for the entire period in 
which it reaches exploitability. 

In the case of all crops that are nearly exploitable the mean in- 
crement at the present age is for all practical purposes the mean 
increment sought. It is only in very old crops that the present 
mean increment will bo found to be too small. For very young 
crops, and in crops much younger than the age of exploitabilit}^, 
the required mean increment must bo obtained from yield tables. 

C. Course of the increment of a crop during the whole period of its life. 

The stem-analysis (see page 387) of the sample stems can give 
the course of growth solely of the present main crop (ue., the crop 
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exclusive of tho overtopping, overtopped and suppressed steins), and 
as regards the crop at previous ages it can furnish only the volume 
and height of the largest trees which the crop then contained. 
Hence, to be able to trace the course of growth of a crop through 
its successive ages, the same crop must be successively surveyed at 
each of those ages. 

D. Which method of determining the increment of crops to employ according 
to tho purpose for which the information is required. 

The determination of tho increment of entire crops is generally 
undertaken for the purpose of framing working plans, and tho ob- 
ject then is to ascertain either what the yield of the several crops 
will be when they are felled, or at what respective ages they will 
severally become exploitable. 

When it is required to determine the mean annual increment of 
a crop up to tho time it becomes exploitable, yield tables ghould be 

used if tho crop is young, and the formula crop 

is nearly exploitable. 

When it is required to know what a crop will yield if it is felled 
within tho next 20 years, we must add to tho present volume the 
probable increment for the ensuing 5 or 10 or even 15 years. This 
increment may be determined either (1) as a percentage in tho crop* 
itself, or (2) by adopting such percentages as usually accrue in 
similar crops at tho age of the highest mean increment, or (3) by 
adopting the mean annual increment of the given crop at the pre- 
sent age, or (4) by using the increment fu^ni^hed by yield tables. 

In some methods of framing working plans it is necessary to 
know what the yield at the time of felling will be of all the crops, 
from the youngest to the oldest. This information can be obtained 
only with the help of yield tables. 

Whether a given crop is exploitable or not must be determined 
by the fict whether its moan unnual increment has ceased to in- 
crease or is still increasing. This can be settled only by investiga- 
tions in the crop itself. 

4. General remarks on the course of development of the indivi- 

dual tree. 

Tho following remarks apply only to seedling trees and not to 
coppice shoots : — 

A. Growth in height. 

The growth in height i.s at first nearly always very slight, and 
in India remains so, according to the species and to tho soil and 
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locality, for a period extending from 3 to 10 and even 15 and up 
to 20 years. During this time the seedling is technically said to 
be establishing itself. As soon as the seedling is thoroughly 
established, the rate of growth in height increases rapidly, and 
attains an annual maximum in a comparatively short time. In 
Europe this maxhnum is attained in the case of pines and larch in 
10-15 years, in the case of the spruce in 20-25 years, and in the 
case of the beech and silver fir in 30 years. For India we have 
unfortunately no exact figures, and owing to the continental 
variety of its soils and climates, one and the same species presents 
extremely wide divcirgences. The maximum rate of growth only 
lasts a short time. The rate sinks rapidly in the case of species 
in which the maximum is attained early, more slowly in others, 
until it is reduced to from 3 to G inches a yciar, at which figure it 
keeps for a great number of years. A total cessation of growth 
in height occurs only at a very advanced age, and earliest in iso- 
lated trees. 

Rapidity of upward development reaches its maximum earliest 
and begins to fall (piickest in the most favourable soils and locali- 
ties. In unfavourable localities, as on mountain ridges, the rate 
at which a tree grows up remains nearly constant during its whole 
life, after it has once attained a certain figure. In youth and 
middle age the rapidity of growth in height in the most favourable 
localities exceeds greatly that in unfavourahlo ones; afterwards 
there is but little ditfereiice. The height reached by trees in 
mature crops is from two to three times as great in favourable loca- 
lities as in unfavourable ones. It has been recently established that 
a too close leaf-canopy not only arrests growth in diameter but also 
growth in height, although tho latter is not influenced by the 
density of the crop to the same extent as the former, and the un- 
favourable influence begins to show itself only in very dense 
crops. 


n. Growth of diameter luul basul area. 

The course of growth of tho ^^amoter at ground level is similar 
to that of tho Inuglit of the tree. The diameter is, however, 
usually measured at breasi-heighi (4;^ feet). Hence a curve de- 
lineating its growth cannot start from zero, hut from tho point 
of time at wliich that height was attained. By tho time a tree 
reaches this stage, the rate of growth of the diameter has either 
entered upon its maximum or is on the point of doing so. There- 
fore, as we are accustomed to measure it, the diameter starts at 

8 o 
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01 * near its maximum rate of increase. When the rale of growth 
begins to decline, it does so, at first more or less rapidly according 
to species, soil and locality, slowly afterwards, and remains more 
or less constant for some time. 

The rate of increase of the basal area is very slight at first, 
then augments more or less rhpidly up to a certain figure, after 
which it remains contant or diminishes slowly. The continuance 
of a dense leaf-canopy up to an advanced age results in an early 
and rapid decrease of the rate of growth of the basal area of the 
individual component trees. On the other hand, in the case of trees 
standing isolated, the rate of growth increases, or at least remains 
constant, beyond even the ordinary ago of exploitability. In the 
most favourable soils and localities the rate of increase of basal area 
of the individual tree attains its maximum rapidly (about the 4()th or 
50th year for Europ(‘an trees) and then declines ; whereas under op- 
posite conditions it augments slowly, but the augmentation con- 
tinues up to a great age. 

C. Development of the form-factor. 

The development of the form-factor of a Iree is dependent on 
the rate of increase of the diameter at different heights, which rate 
itself depends on the amount of standing room and the consequent 
expansion of the crown. In the case of trees forming a leaf-cano- 
py the width of the concentric rings of growth i'J greatest at the 
top, and diminishes (lowin\ar(ls to some point close to the ground, 
and then increases again down to the crown of the roots. The 
rings are thus narrowest at a certain point in the lowest part of the 
stem, which point is alino.-^t on a level with the ground in young 
trees, but gradually moves upwards with increasing age and the 
formation of buttresses. In ex{doitabI (3 trees this j>oint is situated 
at the usual height of measuring the diameter, r/r., 4^ feet; hut in 
very old trees, and in tho<e which possess free growing-room, it is 
found as high as 12 to 24 feet above the ground. 

The incieasing width of the concentric rings from bottom up- 
wards is hio>t marked in favourahhj soils and kxialities and in trees 
in the midst of a den.^e loaf-cani^y (? e., trees with a long bole 
and a small high crown), and least so in unfavourable soils and 
localities and in overto[)ping and, especially, isolated trees. It is also 
most conspicuous in tre<?s that are growing up vigorously, and this 
particularly in the upper part of the stem, whereas, on the contrary, 
in trees pushing up slowly or which have entircily ceased to grow, 
the width of the rings diminishes from IhjIow upwards. In tho case 
of isolated trees with low-spreading branches the rings arc of the 
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same width throughout the entire length of the stem, or may even 
become narrower from bottom upwards. 

Young trees have an absolute form-factor of from 0*30 to 0*35. 
With increasing ago these figures rise to 0-44 and even 0*48; but 
they ultimately diminish after an advanced ago is reached. This 
decrease occtfrs in the European larch at the age of 80-100 years, 
and even earlier in trees grown out in the open. Trees that have 
developed in isolation always liave a low form-factor. In favour- 
able soils and localities the form-factor is higher than in unfavour- 
able ones. 

The rate at which the stem expands at ditforent heights is ob- 
viously not the same as that at which the diameter increases. 
The increment of sectional area is greatest at the level of the soil, 
d (‘(Teases rapidly upwards for a short di>taiice, ilieii nnich more 
gradually up to the beginning of the crown (hometiines even in- 
creasing in the viciniu of the crown), and l.i-tly diminishes very 
rapidly upwards to (lj(‘ top of th(^ crown, where it consists merely 
of the sc(‘tional ar(‘a of the previous season’s shoot. In trees 
growing in the midst of a dense h'uf-canopy, and in thos(^ already 
dominated, th(‘ largc.-^t iiifreinent of sc<.lioual area occurs in the 
Upper part of the bole; whereas in iselated trees it is to be found 
much lower down. In canopied crops growing in favourable soils 
and localities the increment of sectional iir(‘a is almost the same 
throughout the entire length of the stem ; in unfavourable soils and 
localities and in tin*, case of all isolated trees, whatever the nature 
of the soil and locality, it steadily decreases from below upwards- 

D . Rate of increase of volume. 

Increased mass is the result of the co-operation of three factors — 
increase of height, increase of diameter, and augmentation of the 
form-factor. In early youth, in spite of the great width nf the 
concentric rings of woody growth, the increment of volume is 
small ; it reaches an im[)ortant figure only when the crown has 
acquired sorno development, and the stem, by its increased height 
and girth, ]To.^ents a sufficiently^ extended surface for the deposit 
of new woody growth. After this period the rate at which the 
volume increases rises rapidly to its maximum. In Europe this 
maximum is attained at the age of 50-70 years in the case of 
quick-growing species in suitable soils and localities ; at the 
age of 100-120 years in the case of slow-growing species under 
unfavourable conditions ; and at a very advanced age by trees 
standing out in the open, or situated on high exposed ridges or at 
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great elevations. Once at its maximum, the annual rate of increase 
remains more or less steady for some time, which it declines, 
but at a less rapid rate than that at which it rose. 

The mean annual increment, as a rule, attains its maximum only 
at a very advanced age, generally beyond that of ordinary exploit- 
ability. Even in canopied crops the maximum is not reached by 
the dominant and overtopping trees before the age of 120-140 years. 
Trees growing out in the open, and individuals of species which 
develop slowly during their youth, attain it much later ; while in 
high mountainous regions many trees as much as 300 years old 
may be found which have not yet entered upon that stage. 

5. General remarks on the growth of the crop. 

The course of development and the accretion of volume in timber 
crops depends not only on the species, soil and lo'^ality, but also on 
the treatment and system of working adopted. In respect of one 
and the same species the amount of production is influenced chiefly 
by the soil and locality, the course of development of the crop by 
the treatment and system of working. Of the course of growth in 
crops worked by the jardinago and coppice methods but little is as 
yet known, but a flood of light has been thrown on the growth of 
regular crops treated by the uniform method by the labours of the 
German Department for Forest Research. The remarks which 
follow refer only to such crops. 

A. Natural constilutiou of stem-classes. 

In every crop wo can recognise, besides the over-topping and 
dominant individuals, two lower classes of dominated and over- 
topped ones, and, if no thinnings have been made, also a fifth class 
of suppressed stems. The first two classes form what may bo 
called the main crop, the other three the subordinate crop. It is 
obvious that in the ordinary course of development of the crop 
fresh sterns are constantly passing into the lower classes from the 
immediately upper ones, and from the main crop into the subordi- 
nate one, from which they are ult^ately removed by thinnings or 
natural decay and death. The result is a constant diminution of 
the number of stems composing the main crop. 

The original number of individuals in a crop depends on the 
manner of its constitution, according as it luis sprung up from 
self-sown seedlings or from artificial sowing (generally executed 
close), or from transplants (generally put out com[Kiratively far 
a])art). The number of stems diminishes rapidly in youth, less 
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rapidly in middle ago, and still more slowly in old age ; rapidly in 
favourable soils and Icmlities ; slowly, but steadily up to a great age, 
in unfavourable places. At one and the same age more stems stand 
in unfavourable soils and localities than in those more suitable. 
A crop of Scotch pine of tlio best quality contains 1,200 stems per 
acre at 30 years of age, but only 140 steins 90 years later at the 
age of 120 years. 

This constant and great diminution in the number of component 
individuals results in a considerable falling off of iho incnernent, 
tlio consequence being that })oth the current and mean annual in- 
crements roach their culminating point earlier in the case of the 
crop than in that of the individual belonging to the dominant or 
representative class. 

Since thinnings and decay and death remove mostly the indivi- 
duals of the lowest class, many from among the average stems of 
the crop are constantly [)n‘4hing themselves up into the highest 
class, or continuing to remain in the dominant class, while the rest 
are as constantly going rlown into a lower class, that is to say 
ultimately into the subordinate part of the crop. So that the 
exploitable crop eventually consists for the most part of individuals, 
which in their youth belonged to the highest or over-topping class. 
Hence investigations into the course of growth of a crop, by 
means of measurements and ring-countings made on existing 
already -ox[»loita hie individuals, give the heights, diameters, basal 
areas, volumes, &c., at various periods, not of the representative 
or average individuals at those periods, but of the largest class of 
stems of those periods. 

D. nasal area. 

According to the universal convention adopted of measuring 
the diameter at breast height (4^^ feet), the basal area of a crop is 
obviously nil until that height is attained ; it then increases 
rapidly up to middle age, and thenceforward more slowly but 
steadily up to a great age. Tho diminution of the rate of increase 
is very conspicuous in the case of quick-growing or shade-avoid- 
ing species, but is comparatively slight in the case of sbade-eiidur- 
ing or slow-growing species. Thus the basal area in good crops 
of the European spruce or silver firs, at the age of 140-150 years 
aggregates as much as 318 square feet per acre, whereas in the 
best crops of Scotch pine or beech it seldom exceeds 217 square feet 
per acre. In inferior soils and localities the basal area, for one and 
tho same age, is considerably less than in good soils and localities 
in spite of the number of stems being larger. In Germany, in un- 
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favourable places, the basal area in mature crops is only 130 square 
feet per acre for pine and larch, and 19()-2i^quare feet per acre 
for spruce and silver fir. In Germany the Dasal area of a crop is 
on an average about 0*5 per cent, of the area covered by the crop ; 
in the best soils and localities the average percentage is 0*8 for 
spruce and silver fir. 

C. Volume. 

The volume of a crop, as well as the rate at which it increases, is 
very small in early youth. The volume then increases rapidly up 
to the end of the middle age of the crop, after which the rate of 
increase is much less rapid, hut is maiiitainod up to a very advanced 
period. A complete cessation of increase can occur only when the 
increment of the growing steins is just counterbalanced by the loss 
due to decay and death. 

The current increment of volume becomes rapidly larger until 
it attains its maximum in 30-40 years in the case of quick-growing 
species under favourable conditions, and in 70-80 years in the case 
of slow-growing species and in unfavourable soils and localities. 
After reacliing its culminating point, it sinks rapidly in places 
where favourable conditions exist, more slowly where circum- 
stances arc not so suitable. 

The mean annual increment obviously begins by being identical 
with the increment of the first year. As the current increment 
now goes on increasing steadily year by year, as long as this 
increase continues, and also for sometime afterwards, the mean in- 
crement obviously keeps below the figure of the current incre- 
ment. Ultimately it catches up and gets a head of the latter, and 
as this goes on steadily declining, it maintains this superiority to 
the end. The mean annual increment obviously attains its maxi- 
mum when it becomes equal to the current annual increment, for 
the continued diminution of the lattiT must cause it to decline also 
from that point. As the current increment diminishes only 
gradually, especially in unsuitable soils and localities, the mean 
annual increment, after attaining its culminating point, continues 
nearly at the same level for a considerable period, particularly so 
in unfavourable places, where this period may extend over several 
decades. 


Chapter VII. 

On the compilation of tables of yield. 

In yield tables are collected figures re])resonting the course of 
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growth of different classes of crops that hafe developed under normal 
conditions of growth ^d density. These figures give the volume 
and increment per ui* of area of the crops in question at differ- 
ent ages and under different conditions of growth, and sonieiiines 
also the corresponding factors which contribute to the produc- 
tion of voliimo,. Wj., number of stems, basal area, and height of 
crop. 

As shown higher up, the course of development of a crop can- 
not, like that of tlie individual tree, be deduced by a single series 
of investigations made at the ago of exploitability. The number 
of stems, the ba'sal area, and tlie dimensions of the average stem 
at all previous periods inurd bo known. Hence to trace the course 
of growth of a given crop it niust be surveyed from its earliest 
youth annually, or at regularly recurring periods, until it becomes 
exploitable. This method of repeated survey has also been adopted 
in order to measure the influence of difi'erent modes of treatment 
on crops that in ail other respects are similar. 

To follow out this sy^bun rigidly on one and the same crop 
through the whole of it^ life would be an extremely long and slow 
proocftS. In order to curtail it and obtain the results sought as 
quickly as possible, several similar crops, under the samo treatment 
but of diffeiauit ages, are experimented upon, and the various 
observations made for time to time in the several crops are com- 
bined and interpolated together into a connected whole, that is 
nearly, if not quite, as accurate as if the ligures it comprises had 
been obtained from invo.>tigations in one and the same crop from 
the time of its constitution to its maturity. 

There is yet another and still shorter way of obtaining the re- 
quisite figures. A series of crops growing under similar conditions 
of s[)ecies, soil, locality and treatment, but of various ages differing 
from each other by as short intervals as possible, is chosen with great 
discrimination and care, and each crop is measured once for all, 
the results being tabulated together. Most of the yield-tables 
hitherto compiled have been obtained by this method, and the re- 
sults have been proved to he quite correct enough to justify its 
adoption as often as there is no time to wait for the outcome of the 
longer and more elaborate methods. 

Whichever of the two last described methods is adopted, there 
are always certain ages for which figures are wanting, and the 
gaps mnst he filled up by interpolations which are most conveniently 
obtained graphically thus; — Tlie various successive ages are 
marked on a horizontal lino, and at these points perpendiculars are 
raised, the perpendiculars for the ages for which the volumes or 
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increments are known being made of the lengths corresponding to 
these volumes or increments, as the case may be. The ends of 
these perpendiculars being joined by a Continuous curve, the 
lengths of the other perpendiculars up to where they are cut by 
the curve, give respectively the remaining volumes or increments. 
The figures obtained for the volumes should be checked by con- 
structing similar curves with the known numbers of trees, basal 
areas and heights, and obtaining by interpolation the corresponding 
figures for the other ages. The complete figures obtained for each 
series should then be compared : wherever discrepancies are found 
corrections can be easily made. Such a check for the volumes is 
best obtained by comparison with the figures obhiined for the basal 
areas and heights, the products of which, multiplied by tho respec- 
tive form-factors, will furnish another series of volume figures. 
The form-factors used may be obtained at the same time as tho 
other information. 

The accuracy of yield tables is always more or less uncertain, 
owing to the difficulty of selecting the experimental crops so that 
they may be exact counterparts of each other at their own respec- 
tive ages. Tho necessary correspondence is best secured by careful 
and detailed stem analyses in the older crops, in order that tho 
heights of the dominant stems at earlier periods may be mure or 
less exactly ascertained. Tho experimental crops for these earlier 
periods should tlam be so selected that their average heights cor- 
respond with the figures thus deduced. 


NOTES ON THE UTILISATION OF F()RESTS. 

The following notes are, with a few modifications and additions, 
those dictated to tho students at the Imperial Forest School, Dehra 
Dun. They lay no claim to originality, but follow mainly on tho 
linc^ of Karl Gaycr’s classical work on tho subject. They are 
printed in their present crude form, as the multifarious heavy 
duties of the writer leave him no time for working them up in 
the manner he would desire. Rather than delay their publication 
until that problematic date when he will enjoy the leisure neces- 
sary for such an undertaking, it has been judged advisable to bring 
them out at once for two reason*^. In the first place, the students 
will thereby he saved the labour of writing hundreds of pages of 
foolscap and tho tedium of reading the same number of pages of 
less or raoro illegible manuscript ; and in tho second place, tho 
publication, by rendering conspicuous tho many omissions and 
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shortcomings, will bring together valuable contributions from the 
experience of others, which will facilitate immensely the ultimate 
preparation of a good Manual on the Utilisation of our Indian 
Forests. 

E. E. Fernandez. 


DEFINITION AND DIVISION OF THE SUBJECT. 

In Forest Utilisation, which is a composite art founded on the 
facts of special experience and the principles of general science, 
wo study the most advaniageoua methods of collection, conversion 
and disposal of forest produce, consistent with the strictest rules of 
forest culture, the most complete satisfaction of our wants, and 
the securing of the highest possible profits. 

The subject naturally divides itself into three main parts : — 

I* — Felling, collection, conversion, transport’*' and disposal of 
wood ; 

II. — Collection, preparation and disposal of minor produce; and 
III, — Minor forest industries. 


PA.RT I. 

FELLING, COLLECTION, CONVERSION, AND DISPOSAL 
OF WOOD. 

To be able to utilise a wood crop, we must first of all understand 
the technical properties of woods and the requirements of the 
various industries using wood as a raw product, such as carpentry, 
joinery, &c. Possessed of this knowledge, wo must know^ how to 
fell, collect, convert and dispose of the wood. We thus have the 
following divisions of the subject of this Part : — 

I. — The technical properties of wood. 

II. — Wood-using industries. 

III. — Felling and conversion. 

IV. — Disposal and sale of wood in the forest. 

V . — Management of wood depots and timber yards. 

CHAPTER I.— TECHNICAL PROPERTIES OF WOODS. 

The growth and structure of wood have been already studied in 
detail iu the class of vegetable morphology and physiology. There 

• The subject f»f transport has very properly been transferred to the Course of 
Forest Engineering, and will be dealt with in the Special Manual ou that Course. 

B n 
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is, therefore, no need to repeat the subject here, even to the 
slight extent that concerns the present subject. This amount of 
previous knowledge being assumed, those properties of woods 
will now be studied on which their utility and the manner of their 
employment depends. These properties are — 

I. — Relative form and size of the main parts of a tree — 
stems, branches and roots ; 

II. — Weight ; 

III. — Hardness ; 

IV. — Flexibility and elasticity ; 

V. — Aptitude for fission ; 

VI. — Strength ; 

VII. — Loss and gain of moisture and consequent contraction 
and expansion ; seasoning, warping and tendency to 
split and crack. 

VIII. — Durability ; 

IX. — Combustibility and heating power ; and 

X.— Defects and unsoundiiess. 

Section I. — Relative form and size of the main parts 

OF THE TREE. 

The main causes of differences in these attributes are — 

(i) . Species, — In the firs and deodar the stem extends right up 

to the highest point of the tree, and the branches have 
a comparatively slight development, especially in the 
case of firs, which po^sc'^s branchlets rather than 
branches. Pines and some broad-leaved species, such 
as teak, simal, resemble firs and deodar up to a certain 
age ; then a true crown, including little or no part of 
the stem, is formed. All other broad-leaved species (by 
far the largest majority of them) develop a distinct 
crown in middle age, many even earlier, especially 
when growing isolated. 

(ii) . Density and relative height of surrounding leaf -canopy , — 

It is a universal rule that the denser and taller the 
leaf-canopy is in which a tree has grown, tho larger is 
the proportion of stem in the tree ; and the smaller, in 
tho same measure, the proportion of branch wood, and 
some times also the mass of wood in tho roots. These 
results are most marked in the case of broad-leaved 
species. Some large broad-leaved species, such as the 
mango, if grown isolated, branch only a few feet from 
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the ground, and the old trees thus consist of a thick 
short stem dividing into massive, more or less horizon- 
tal boughs. Such trees are often, if not generally, 
shade-enduring. There are several shade-avoiding 
species, which develop a conspicuously long stem even 
in complete isolation, e.y., Ilardwickia hinala^ teak, 
Dalhergin Sissu, Adina rordifolia, ^c. 

(iii) . Age , — In a canopied crof» the toppings at first consider- 

ably exceed the quantity of material in the timber 
portion of the stem. In middle age the proportion 
of this latter is already very large, and goes on increas- 
ing, so that when the trees are large enough to be ex- 
ploitable the branch wood may constitute only from 8 
to 10 per cent, of the entire felled material. It is 
obvious that the quantity of wood in the roots goes on 
steadily incroa-iing with age. 

(iv) . Soil and heaVtij , — It is a fact proved by universal expe- 

rience* that tiie proportion of wood in the stem increases 
witli the favourable character of the soil and locality, 
whereas the reverse is usually the case in respect of the 
root jiortion of the tree. 

General , — It is thus evident that owing to the numerous and 
extremely variable factors which influence the relative develop- 
ment of the roots, stem and branches, it is impossible to arrive 
at any constant figures, even for trees in one and the same crop. 
This is especially true in India, where the same tree has often so 
wide a horizontal as well as vertical distribution. Nevertheless, 
it would be interesting to start experimental measurements 
throughout the Empire in order to obtain average figures for our 
principal species according to well-defined forest regions. A few 
figures taken from experiments made in Germany will be instruc- 
tive. The following were obtained by Pfeil and Theodor Hartig 
in canopied high forest ; — 


Species. 

Timber in 
trunk. 

Hranches and 
toppings. 

Wood in 
roots. 

Remarks. 

Bpruco, 

Silver fir, .. 
Scotch pine. 
Aspen, •• 
Birch, • • 

Beech, 

Oak, 

o| 

io 

80-85 

80-85 

72-75 

75-80 

75-80 

60-65 

60 

of 

lo 

8-10 

8-10 

8-16 

5-10 

5-10 

10-20 

15-25 

‘‘lo 

15-25 

15-yo 

15-20 

5-10 

5-12 

20-25 

20-25 

1 Both species with 

I open foliage. 

Crown dense and 
spreading. 
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In stored coppice, Lauprecht obtained the following percentages 
lor the branch- wood yielded by the stores;— 




60-60 

60-100 

Over 100 



years old. 

years old. 

years old. 

Aspen, 

... 

40 

40 

25-29 

Birch, 

... 

35-40 

35-44 

34-40 

Beech, 

... 

69-00 

51 

28-40 

Oak, 

• • • 

58 

42 

18-25 


Since the bole is usually the most important element of produc- 
tion in a forest, its shape and other attributes are obviously matters 
of the first importance. Wo shall, therefore, here specially study 
these attributes. For the stem of a tree to possess its maximum 
utility, it should bo of the largest dimensions attainable, and it 
should be straight, free from branches, and as cylindrical as pos- 
sible. 

(a). Dimensions . — The height which a given species can attain 
depends principally on the suitability of the soil and locality, and 
most of all on the depth of the soil and the amount of moisture 
in it. A sufficient density of the leaf-canopy during the stage of 
rapid elongation is also an important factor. For one and the 
same age, the diameter will, besides being influenced by the soil 
and the locality, be proportionate to the amount of lateral-grow- 
ing room afforded to the crown and the roots when the stiigo of 
rapid lateral expansion has set in. This generally precedes by a 
certain interval the close of the stage of rapid elongation. Hence 
as regards both dimensions we shall obtain the best results by keep- 
ing the leaf-canopy as close as practicable up to the middle ago of 
the crop, when the upward growth has begun to relax, and there- 
after by opening it out in proportion to the requirements of the 
trees. 

(t). Straightness . — The stem may form (i) a continuous line, 
or (ii) be contorted or present several angles. In the first case it 
may be straight or curved. If curved, it will be straight in one 
plane. Such are the crooks and knees of ships, felloes of wheels, 
&c. Some trees, such as deodar, the firs, Bomhax malaharicum^ 
&c., form a perfectly straight bole, whether they grow isolated or 
in the midst of a leaf-canopy ; but the rest, which include pineS 
and nearly all broad-leaved species, will grow up straight, only 
in fully canopied forests, and will even then fall behind deodar and 
the firs. The soil and the locality, esi)ecially depth of soil and the 
amount of moisture in it, are not without influence on the straight 
growth of the stem. 
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(c). Freedom from 6i*anc/w«.>— When the lower branches become 
sufficiently overshadowed by the development of the crown above, 
they gradually sicken, and die and fall off before they can attain 
any size, and leave behind knots or permanent scars in the wood of 
the trunk at their point of attachment. This process is of course . 
accelerated by 'the presence of a surrounding leaf-canopy, which 
should, if the fullest advantage is to be derived from it, be con- 
tinued during the entire period of upward growth, ix,, from the 
thicket stage to the close of the high pole stage. Thenceforward 
the opening out of the leaf-caiiopy, unless it is carried to the point 
of more or less complete isolation, has no harmful effect on the 
. bole. If the trees are isolated, epicorms may of course appear 
and render knotty the rings of wood formed thereafter. The 
strength and abundance of the epicorms will bo in direct propor- 
tion to the unfavourable nature of the soil and locality for the 
growth of tho species concerned and the unhealtbinoss or want of 
vigour of tho crown, and in inverse proportion to the age of the 
trees. 

Some species form a more or less long bole oven in complete 
isolation, and are never hruncliod low down even at an early age, 
as llardwickia hinata; while others, at the extreme end of the scale, 
like deodar in certain localities and wdien completely exposed on 
every side, remain branched right down to the ground during their 
whole life-time. 

(rf), A ci/lindrical shape , — It is obvious that the general useful- 
ness of the stem is in direct proportion to its approach to a cylin- 
drical form. The combined length and iip[)er diameter of a log 
offer a much safer criterion of value than the mere cubical con- 
tents, or the combined length and mean diameter. 

Some trees have eccentric or fluted growth. What the causes 
are, have not yet been fully ascertained. It is certain that the 
species to which tho tree belongs, and the degree of isolation in 
which it has grown, have a great deal to do with it. The presence 
of a few large boughs produces an undue width of tho concentric 
rings of wood along tho vortical line leading down from each, 
whereas a tree that has a continuous stem extending up to its 
summit, and only small but numerous branches distributed all 
round is placed in tbo best conditions possible to develop a cylin- 
drical bole. 

A conical shape is favoured by growth out in the open. The 
crown coming down half way, if not lower, the inferior portion of 
tho trunk is thoroughly well nourished, and the concentric layers 
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of wood formed there are at least as thick as they are higher up ; 
the consequence being the maintenance, and, owing to the growth 
of the main roots, even the more decided formation, of a conical 
outline. On the other hand, when a tree has been growing con- 
tinuously in the midst of a leaf-canopy, the crown is high above 
the ground, and therefore the inferior portion of the bole is less 
well nourished than the portion above, the consequence being that 
the concentric layers of wood are thicker above than below, and 
the shape of the bole, from being originally conical, becomes more 
cylindrical every year. 

The extent to which the shape of the bole departs from the true 
cylinder is usually, and with very groat convenience, expressed by 
a factor, which, used as a co-efficient with the solid contents of a 
cylinder having the same circumference as the girth of the tree 
at breast-height, gives the true contents of tlie bole. This co-effi- 
cient, which may be termed the form co-efficient or factor, is 
obviously the ratio between the true contents and the contents of 
the ideal cylinder in question. In practice it is obtained by measur- 
ing a sufficient number of type trees taken from a given class of 
forest, and representing a given species and a given age or size class. 
The mean of these measurements is used and the mean co-efficient 
calculated from it serves to give at once pretty accurately the 
quantity of timber in any number of trees of that species and age 
or size class, if we know their several girths at breast-height and 
the respective lengths of their boles. 

Section II. — Weight. 

Weight Jis a quality of wood affecting its employment is usually 
of only slight importance. Generally speaking, it need he con- 
sidered only in the case of superstructures when extra strong 
supports would be very expensive, and in that of portable articles. 
But although of itself weight does not always possess much intrinsic 
importance, it nevertheless merits careful consideration, in that 
many other qualities of the first moment, such as hardness, dura- 
bility, combustibility and heating power, swelling and shrinking 
with varying quantities of moisture, &c., are intimately connected 
with it. 

The substance proper of all woods is slightly heavier than 
water, and its weight does not differ much for the different species. 
As a rule, it is heavier in conifers than in broad-leaved trees, 
amongst which the hardest and absolutely heaviest stand more 
frequently the lowest. It is heavier in young than in old trees. 
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The main cause of difiFerenoe in tho absolute weight of woods is 
their anatomical structure. The experiments of Theodor Hartig 
have eshiblished for the European woods the following percentages 
for the space occupied respectively by the solid wood-substance 
and the water and air contained in the tissues : — 

Wood 

substance Water. Air. 

The hard woods, ... 44*1 24*7 31*2 

The soft woods, including conifers,... 27*0 33*5-31 ■* 39*5-40*4 

For our hardest Indian woods, such as Hardivickia hhiata, iron 
wood, ebony, Ac., we may safely assume at least 50 per cent, as 
the proportionate space occupied by the solid substance of the wood, 
the amount of air-space diminishing in almost equal measure. 

The denser tissue of tho exterior zone of a concentric ring is 
obviously heavier than tho more or less porous tissue of the inte- 
rior zone. From this it follows (a), that in conifers, in which class 
of trees, as an almost invariable rule, the width of the outer zone 
remains practically constant, while increase in rapidity of growth 
bears entirely on tlie inner zone, the weight of the wood is gener- 
ally inversely proportional to rapidity of growth ; (b), that in 
broad-leaved species, in which the largest and most numerous 
pores are found in tho inner zon<^, the weight of the wood is, on 
the contrary, directly proportional to rapidity of growth, since 
this last boiirs eutircly on the outer zone ; and (c), that in all other 
woods the rate of growth has no influence on tho weight of the 
wood produced in one and the same soil and locality. These rules 
have, however, to be accepted with some slight reservations, to be 
presently explained. 

What has been said in tho preceding paragraph is of course true 
only when tho anatomical structure of the specimens of wood com- 
pared is in every other respect the same. But large differences in 
weight may be caused by ditterent thicknesses and degrees of solidi- 
ty of the cell-wall, or in consequence of an abnormally slight or great 
development of the inner or outer zones. So that a narrow-ringed 
piece of conifer wood or a broad-ringed piece of oak or teak may 
nevertheless be lighter respectively than a broader-ringed piece of 
the same species of conifer or a narrower ringed piece of oak or 
teak. But it is in the case of w^oods in which the pores are uni- 
formly distributed that the thickness and solidity of the cell-walla 
exercise the most considerable influence on their absolute weight. 

But the relative widths of the interior and exterior zones, tlie 
absolute width of tho entire concentric ring itself, and the thick- 
ness and solidity of the cell-walls and fulness of the cells, are them- 
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selves merely efiFects of which the nature and suitability of the soil 
and locality, and the degree of closeness of the surrounding leaf- 
canopy, are the causes. These causes are often so powerful, that 
they may reverse altogether conclusions based on the width of the 
concentric rings, especially in the case of specimens of wood in 
which the rings are unusually broad or unusually narrow. In 
the case of each species, heavy (and also really good) wood is, as a 
rule, produced in a soil of the proper mineral composition and 
containing the necessary quantity of moisture, provided that 
the requisite amount of warmth and light never fails. Where 
these conditions arc wanting, or do not work harmoniously toge- 
ther for the species in question, especially if light is insufficient, 
the wood tends to become loose-tissued and light. The great in- 
fluence of light in determining the weight of the wood is unques- 
tioned in respect of solitary and canopy-grown trees. In respect 
of wood coming from different regions, where the power of the 
sun’s rays is different during the season of vegetation, that influence 
is proved by the following figures, which have been calculated 
from data taken from Gamble’s Manual of Indian Timbers — data 
which, if not scientifically accurate, are nevertheless sufficiently 
enough for our purpose : — 



Sun lesn powerful. 

Sun more powerful. 

Average 
weight of 
cubic foot. 

Number of 
experi- 
ments. 

Average 
weight of 
cubic foot. 

Number of 
experi- 
mcots. 

homhax vialaharicum , 

22 3 

0 

31-5 

2 

Teak, 

38*4 

131 

43 7 

43 

Pinus longifolia, 

38*3 

3 

44 

3 

Pinus excelsuy 

29* 1 

6 

32-3 

3 

Si^su, ... 

46-6 

102 

ft8-6 

13 

Terminalia tomentosa^ 

55 5 

11 

61-4 1 

12 

^al, ... ... 

! 57-3 

209 

Cl-6 1 

27 


As said before, the soil affects the weight of wood by the amount 
of moisture it conbiins, and by its mineral comy)Osition. Excess 
of moisture for any species in question temds to make the wood 
spongy. Where it prevails, added high tenipiirature and bright 
illumination merely increase the width of the concentric rings, 
without at all increasing the weight of the wood. In the case of 
conifers growing in wet places, the wood may bo extremely light 
in spite of narrow rings. The effect of the mineral composition 
of the soil on the nourishment of woody tissue is too well known 
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to be repeated here. Even an abundance of moisture and free 
enjoyment of light may fail to produce dense wood in a soil that 
is poor in the mineral food of plants. 

The general conclusion to be drawn from the three immediately 
preceding paragraphs is that the rule establishing a direct connec- 
tion between the weight of a piece of wood and the width of the 
concentric rings composing it, may often be misleading, if these 
rings are unusually wide or unusually narrow, but generaUy holds 
good in all other cases. 

The density of wood is influenced in a large measure also by the 
age of the tree. As said before, the wood substance formed by a 
young tree is heavier than what is produced by the same tree at a 
more advanced age, the difference some times exceeding 60 per 
cent. But it is also an established fact that all trees as a rule form 
heaviest wood in an absolute sense when young. Thus it is that 
in young trees there is usually no appreciable difference in weight 
between the heart wood and the adjacent sapwood ; whereas the 
difference between the weight of this sapwood and that of heart- 
wood formed in later years may be really appreciable. The word 
‘‘may” is used advisedly, because, although in most species the 
heartwood is notably heavier than the sapwood, this assertion can- 
not he generalised into a rule, since the mere circumstance of a 
difference in the width of the concentric rings, while it may ac- 
centuate the original greater weight of the heartwood, may also 
turn the scale in favour of the sapwood. 

In all the foregoing remarks the quantity of water in the wood 
has been left out of account. In practice we distinguish three 
states of the wood after it has been felled — (1) when it has been 
fresh^felled^ (2) when it has undergone some degree of seasoning 
before it is removed from the forest (we may use the term forest^ 
seasoned in this case), and (3) when it has been completely seasoned^ 
that is to say, has lost all the water it can part with under shelter 
in a dry atmosphere. Fresh-felled wood may for all practical 
purposes be assumed to contain 45 per cent, of water, while in 
completely seasoned wood the quantity of moisture varies from 15 
to 20 per cent. The proportion of moisture in forest-seasoned 
wood is, of course, a very variable quantity. 

According to Theodor Hartig’s experiments the quantity of 
water in any wood depends on the species to which it belongs. As 
a rule, the conifers contain the largest quantity, and the hardest 
woods the least. There are, of course, exceptions to the rule. Thus 
alder, birch and poplar, all very soft woods, are amongst those 
which contain least water ; while oak, s41 and some other hard wooda 

3 1 
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Contain it in abundance. In the case of woods that are naturally 
inupregnated with resins and oils, the difference between the greeh 
and seasoned weights is inversely proportional to the quantity of 
those substances in the wood. The more recently formed wood 
in a healthy growing tree contains more water than the older por- 
tions, and hence the sap wood and the wood in the crown are more 
full of moisture than the heartwood and the wood of the trunk re- 
spectively. Hartig’s experiments, already referred to, apparently 
establish the remarkable fact that the quantity of moisture in the 
soil has no influence whatsoever on the amount of moisture in the 
wood of trees grown thereon; at any rate, there is no interdepen- 
dence between them. Contrary to the general belief hitherto pre- 
vailing, every one of the European trees, which, like alder, oak and 
poplar, delight in wet and even watery soils, are conspicuous by 
the small quantity of moisture in their wood. Further research 
is, however, still necessary before any final conclusions can be 
drawn. 

• The wood of trees is more full of moisture during the season of 
rest than during the season of vegetation. Hence the green 
weight of wood depends also on the time of the year at which it 
is felled. But as the wood contains most reserve matter while the 
trees are resting, even the dry weight of wood is dependent on the 
season in which it is cut. 

It is obvious, as said before, that resin and oils impregnating 
wood increase its dry weight. For this reason, in resiniferous 
trees the wood in the interior of the stern is heavier than the out- 
side layers ; and in conifers, the narrow-ringed wood of the branches, 
and in pines and deodar, also the resin-gorged wood of the roots, 
is heavier than the wood in other portions of the tree. In conifers 
the outer zone of each ring is richest in resin, and hence the 
broader-ringed a piece of conifer wood is, the smaller will, as a 
rule, be the proportion of resin in it, and consequently the less its 
weight. But besides resin and oils, wood may contain inorganic 
salts, such as calcium carbonate, potash, magnesia, &c., silex, and 
other siibshinces, which add their own weight to that of the origi- 
nal substance of the wood. Long immersion in water, and 
especially floating, dissolves out these various substances and makes 
the wood very appreciably lighter. 

In one and the same tree the weight of the wood is, as a rule, 
more or less different, according as it is taken from the roots, or 
from the lower or upi^er part of the stem, or from the centre of 
the stem, ojj from near the bark or from the branches. In the stem 
this differeuce is in a great measure due to a difference in the 
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width of tho concentric layers of wood and in the relative width 
of the inner and outer zones of those layers in its different por- 
tions. Tho wood of tho branches i% g^enerally heavier than that of 
tho stem, but in the case of small twigs there is, according to 
Nordlinger, very Uttlo difference even from species to species in 
the green weight of the Wood, tho figure foK (all species taken* 
together ranging from 57 to 6(5 per solid cubic foot. The wood 
of the roots is the lightest of all. But from this general rule must 
be excepted (i) that of the crov i of the roots, which is frequently 
remarkably heavy, and (ii) that of conifers producing resin in 
abundance, tho wood of tho roots of which sometime^ weighs as 
much as 65 fbs. per cubic foot. According to Nordlinger tho 
weight of the wood is, in all species, proportionate to the thickness 
of the roots from which it is taken. 

Knotty growth, in whatever part of a tree it occurs, increases 
the weight of tho wood. The new g^-owth of wood surrounding 
or covering healthy wounds is also heavy. 

For convenieiK'o sake wo may establish six classes or degrees as 
follows in respect of weight : — 

J. Extremeljf heav^,^ Average weight of cubic foot =s TO lbs. and 

upwards. 

Ilardwichia lanata, ebony, Pterocarpu^ 8a?italinm, Mesua ferrea. 
IL Very heavy. — Average weight of cubic foot = ov.er 60 and wp 

to 70 lbs. 

Sal, siindti, iron wood, khair, sandal wood, Terminalia tomentosa. 

JIl, Heavy. — Average weight of cubic foot = over 50 and up to 

60 lbs. 

Sissu, blackwood, satin-wood, babul, box, Pterocarpus Marsupium 
and indicus (Padouk). 

IV. Moderately he'ivy. — Average weight of cubic foot = 40 and 

up to 50 lbs. 

Schima Wallichii, mango, Hopea odorata, Anthocephalus Cadam- 
ha, walnut, haldu, teak, mahogany, LagersMmhx Flo8-Regin(s. 
jack. 

V. Light.— Average weight of cubic foot = over 30 and up to 40 lbs. 
Michelia Champaca and exedsa, toon, Gmellna arhorea^ Pinue 

longifol^a and excelsa, deodar, poplar, willows. 

VI. Very light. — Average weight of cubic foot =s 30 lbs. and under. 
Simal, SterculiaSf Ailantua excelsa. 

■ {To he continued). 
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NOTE ON HIMALAYAN FODDER GRASSES. 

Thb gradoal changes which determine the character of the flora 
at different zones on the Himalayan ranges is clearly exemplified 
in the case of grasses. 

On ascending towards the higher elevations we are struck with 
the resemblance of the vegetation to that of the more temperate 
regions of the world, and amongst the grasses we find many kind 
botanically identical with such as constitute some of the finest pas- 
ture lands of Europe. 

A complete list of all the grasses growing on the Himalaya 
would include a large number of plains species, many of which 
extend for considerable distances throughout the warmer regions 
of the principal valleys. 

The high elevation species, i.^., those which occur at elevations 
of 8,000 feet above the sea, belong to the following genera ; — 


1. Panicum (cult.) 

2. Setaria, 

8. PennisBtum, 

4. Hierochloe, 

6 . Alopecurus. 

6 . Stipa. 

7 . OryzopiiB. 

8 . Milium, 

9. Phleum. 

10. Sporoholus, 

11 . Agrostia. 

12 . CalamagroBtis, 

18 . Deyeuxia, 

14. ^ira. 

15. Deachampsia. 

1 6. Triaetum, 

17. Avena. 

18. ^nthonta, 

19. Pnragmitei, 


20. CynosuruB, 

2 1 . KcelB^'ia, 

22. CatahroBa, 

23. Melica, 

24 . Briza. 

25 . Dactylia, 

26. Poa. 

27. Graphebhorum, 

28. Olyceria, 

29. Festuca, 

80. Bromus. 

8 1 . Brachypodium, 

82. Lolium. 

83. Agropyrum, 

34. Triticum (cult.) 

85 . Hordeum. 

86 . Elymua, 

87 . Arundinaria, 
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With the exception of Nos. 2, 3, 5, 6, 10, 17, 19, 26, 32, 84 and 
35, none of the above have representatives in the plains. All of 
them, except Nos. 7, 13, 27 and 37, are represented in Europe, and 
in many instances by the same species. 

Very little appears to be known concerning the actual feeding 
value of the high elevation species individually, though taken as a 
whole they are undoubtedly more nutritions than those which 
inhabit the plains. 

The following list includes, it any rate, the majority of the 
more important fodder-yielding kinds, which are found above 
8,000 feet 

(1) . Panicum. — The only species occurring above 8,000 feet is 
cheena (P. miliaceum^ L.). It is grown by the villagers as a rainy 
season crop at various elevations up to 11,000 feet. It yields a 
very nutritious fodder in the green state. 

(2) . Setaria vindis^ Beam, — A nucritious grass, common on the 
inner drier ranges, but chiefly in the neighbourhood of cultivation. 

(3) . Penniaetura tlaccidum^ Griseh. — A common weed on cul- 
tivated ground up to J 2,000 feet. 

(4) . Ilierochloe laxa, R. Br. — Plentiful on the higher pastures 
up to 15,000 feet. It emits in the process of drying a perfume 
like that of the English hay-scented grass, Anthoxanthum odora- 
turn, Hierochloe borealis of West Europe, and IL reddens^ inha- 
biting the mountains of Australia and New Zealand, have the 
same properties. 

(5) . Alopecurus pratensisj L, (Meadow Fox-tail grass). — Com- 
mon up to 11,000 or 12,000 feet. This is one of the best of the 
English fodder grasses. 

(6) . Milium effusum, L, (Millet grass). — Not uncommon in 
shady forests up to 12,000 feet. In Europe it is said to be relish- 
ed by cattle, and the grain can be used like millet. 

(7) . Phleum alpinum, L, — Common up to 15,000 feet. 

(8) . Phleum pratense, L, (Timothy, or Cat’s-tail grass). — A very 
important fodder grass, and highly esteemed as such in England. 

(9) . Affrostis alba, L, (Frorin or white Bent-grass). — Has been 
found up to 13,000 feet, but is more frequent at about 7,000 or 
8,000 feet. This grass is valued in England for mixing with 
other kinds of grasses. Several other species of Agrostis are to be 
found at various elevations, up to 15,000 feet. 

(10) . Triaetum avbapicatum, Beauv,, 12,000 to 17,000 feet. — An 
abundant constituent of some of the higher pastures. 

(11) . Avena pratenaia, L, (Meadow Oat-gras^.— Reported to 
bo a good fodder grass in Europe, especially for soils. 
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' (12). ulrena L. (Downy Oat-grass).— Valued iii'JIu- 

rope as a good grass, yielding fodder early and plentifully. There 
are other Himalayan species, but nothing definite is known about 
them. 

(13) . Danthonia haahmirianaj Jauh, — Plentiful above 11,000 
feet, growing in large tufts. The paharis (hill-men) consider thi^ 
to be a good fodder grass. Some of the Australian DanthonicLB 
are highly esteemed for fodder in that country. 

(14) . Kceleria cristata, Pera. — This is a common grass at or 
about 8,000 feet, extending often to 12,000 feet, on open dry 
ground. In Europe it is reckoned as fairly nutritious. 

(15) . Dactylia glomerata^ L. (Cocksfoot grass). — Plentiful at 
about 8,000 feet. It is greatly valued both in England and 
America as being one of the best pasture grasses. 

(16) . Briza media, L. (Quaking grass). — Not uncommon on th^ 
higher pasture lands up to 13,000 feet. A familiar ingredient in 
English pastures, especially on a dry soil. It is said to be liked 
by horses, cattle, and sheep. 

(17) . Poa praJtenaia, L. (English meadow grass). — Common bet- 
ween 11,000 to 12,000 feet on the Himalaya. This grass is much 
valued as an excellent fodder grass in England, and also in America, 
where it is known as the “ Kentucky Blue grass.’* 

(18 ) . Poa trivialia, L, — Is found at about the same elevation as 
the latter. In Europe it has been well tested, and is found to be 
an excellent grass both for pasture and hay. Several other species 
of Poa are found at various elevations of the Himalaya up to 
16,000 feet, some of which, when better known, may possibly bo 
found to equal in value the two kinds above mentioned. 

(19) . Graphephorum nutans, Munro (Yexn, joari), — Considered 
by the paharia (hill-men) to be a good fodder grass. Is found up 
to 15,000 feet* 

(20) . Featuca ovina, L, (Sheep’s fescue). — Common up to 15,000 
feet. It is an abundant constituent of much of the pasture land in 
England, together with F, duriuacula, L., which is also found on 
the Himalaya at about the same elevation. 

(21) . Featuca elatior, L, (Meadow Fescue). — This grass is much 
used in Europe for fodder, and is considered by some to be supe- 
rior to Timothy, and oven Fox-tail grass, in nutritive qualities. 
Many other kinds of Fescue occur on the Himalaya. 

(22) . Bromus aaper, Murray (Rough Brome grass). — Has been 
gathered at elevations up to 12,000 feet. Recommended in Europe 
for wooded localities. Of the other species of Bromus occurring 
on the Himala^i B. mollis and B, tectorum are natives of Europ^.^ 
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' Several of the plains species are to be found on the lower slopes 
of the Himalaya, many of them extending up to the fringe of the 
temperate region. It is from the'se, chiefly, that the supplies of 
fodder required for horses and cows at the several hill stations are 
procured. The more important kinds are included in the follow- 
ing list ; — 

laachne australis, 

Panicum colonum (Sawduk). 

Panicum frumentaceum (cultivated). 

Panicum hehpua. 

Panicum sanguinale, 

Setaria italica (cultivated). 

Zea Mays (Indian corn). 

Arnndinella nepalensis , — This species is largely represented in the 
bundles of grass supplied for horses and cows at Simla. 
Heteropogon contortus (Spear grass).— Should be cut early, before 
the spears have developed. 

Chrysopogon ssirvlatus . — Largely used as fodder, 

Anthistiria anathera . — A good fodder grans, and largely used. 
Anthisliria ciliata (Kangaroo grass of Australia). 

Apluda aristata , — Abundant and largely used as fodder. 

Sporoholus dianda, 

Sporobolus indicus, 

Cynodon Dactylon (Dub). 

EUusine CBgyptiaca (Makr^). 

Eleusine Corocana (Mandwa). 

Eleusine indica. 

Poa annua . — Nutritious ; common in Europe. 

Lolium perenne (Perennial Rye-grass). 

Triticum sativum (Wheat). 

Ilordeum vulgare (Barley). 

Report by J. F. Duthib, Director^ Botanical Department^ Northern 
India. 


ON THE GROWTH AND PREPARATION OF RAISINS. 

[^Compiled Jrom practical experience on Vineyards in California.“\ 

The varieties of grape required for raisins differ widely from those 
suitable for wine. The former should be large, thin-skinned and 
fteshy, with little juice, the size of the latter is immaterial, provided 
that they a?e extremely juicy. The cultivation of the vineyard 
iu both cases is identical, but to make the desolation of raisin 
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preparation complete in itself, and, therefore, of more use to in- 
terested readers, the various modes practised vrill be described. 

A site should be selected in a suitable soil, light red and light 
volcanic soils being the best, and care should be taken to avoid the 
localities where fogs prevail — rich bottom lands with water close to 
the surface, and sites where the rainfall is deficient : in the former, 
the grapes will be watery and sour ; in the latter, they will be 
lean. 

The ground should first be ploughed, perhaps twice, with a heavy 
plough, and then harrowed, and either rooted vinos, which bear 
earlier, or cuttings, which are more economical, should be planted. 
In the latter case, the cuttings taken from not too young a vineyard, 
and only one from each cane, are preserved by being laid horizon- 
tally with sand in a trench, and mounding the earth over them, 
to exclude light and air, with drainage, if necessary. This process 
is termed “ Heeling in and should it be desirable to keep the 
upper parts unburied, the trench should bo sufficiently deep to 
permit of the covering of the whole of the cutting except the top 
bud, and the bundles of cuttings should be opened that the sand 
may envelope them all, a cover of common boards being finally 
placed over them. The length of cuttings varies ; but the shorter 
the cutting, the more perfect the root system and the earlier the 
bearing, 16 inches being an average length ; the cut should be 
made close to base of lowest bud. 

In February or March at the latest the slips should be removed 
and planted out in the vineyard in long parallel rows at distances 
of 8 feet or 10 feet apart on the square. The holes are made 
either with a crowbar or a dibble provided with a cross bar fixed 
at the height necessary to make the required depth of hole. A 
little water being poured in, the slip is inserted and the hole well 
filled in with earth, care being taken to leave no space between 
the bottom of the hole and the bottom of tlie slip. Should the 
lower end of the slip not bo in contact with the bottom of the 
hole, the plant will mildew and become rotten. 

The whole vineyard when planted out is well irrigated, and 
then left without further attention, and all that is necessary during 
the first year is frequent cultivation grubbing) between the 

rows to keep down the weeds, the removal in spring of any suckers 
which form near the root, and pruning in the month of December. 
This last operation in the first year will be trifling, but all growth 
must bo removed except one shoot, the ordinary rule being to 
leave one shoo^or each year’s growth. * 

In the seedm year the same operations will be needed, the 
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shoots in the pruning season being cut off, with the exception of 
two, in accordance with the above rule. In the third year the 
vines begin to bear, perhaps sufficiently to cover the expenses of 
cultivation of that year ; in the fourth the produce will be still 
greater, and in the fifth year the vineyard will be in full bearing, 
when a crop of at least five tons per acre may bo expected. It i‘s 
possible that a small crop will bo obtained even in the second 
year. 

The agricultural operations of cultivating, suekering and prun- 
ing are of course exactly similar in each year. During spring and 
early summer the vines should be kept free from suckers and all 
non-fruit-bearing wood ; summer pruning is not good, this opera- 
tion being performed in winter to preserve the symmetry of the 
vine by leaving no long projecting points, and reserving enough 
short-pruned points, say from fi to 10 of the most vigorous canes, 
to provide the necessary 15 or 20 fruit-bearing canes of the follow- 
ing season. 

If irrigation is rotpiired, the vines may be irrigated heavily in 
winter, but not in summer, especially not in early summer when 
in blossom, which would thereby be caused to drop off. One great 
advantage, however, of vino cultivation lies in the fact that but 
little water is needed, except on first planting, and thus the most 
suitable sites are to bo found on the outlying spurs of high moun- 
tain ranges, where gravels and light loamy soils prevail. 

Occasionally, when any variety is found unsatisfactory, grafting 
is resorted to for the introduction of a better grape in preference to 
re-planting. The operation is performed as follows : — Preferably 
in March, but even as late as May, the ground about the vine 
should be dug away until a smooth place upon the stem is found. 
At this point the stock is cut off smooth, and a scion inserted in a 
cleft, the scion having two eyes on it, and being cut wedge-shaped 
to bettor ensure success. This is now inserted carefully in the 
cleft to fit, as the inner bark or liber is very thin, and the success 
of the operation depends on a perfect junction of the stock and scion. 
If the stock is strong enough to hold the scion firmly, no bandage is 
required ; if not, the scion should be secured by a ligature applied 
evenly and firmly. The earth is then pressed firmly round the cut, 
and fine soil heaped up to the top of tho scion, and the stock should 
be frequently examined and all suckers removed. 

Careful cultivation (i.e., grubbing) frequently repeated, espe- 
cially after rain or irrigation, is necessary to ensure good crops of 
grapes on the following principle : — The hardened soil and tho 
rapidly springing weeds draw np tho moisture retafhed in the soil 

S E 
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at a little depth as in a reservoir, which moisture is then evapora- 
ted by the action of the sun. The soil, however, being pulverized 
by the cultivation acts as a mulch to retain this moisture in the 
soil for the benefit of the vines. 

Wherever vineyards are subject to mildew by excessive mois- 
ture in the air, as in the vicinity of the sea coast, sulphuring is ab- 
solutely necessary. The operation is performed thus : sulphur is 
sprinkled on the vines in the proportion of half an ounce to each 
vino early in the morning before the dew is off the leaves, and 
before the leaf or blossom has fully developed, and again when 
the grape has fairly set, in order that the woody interstices and 
ground at base may hold the volatile sulphur to give off during 
the season, and thus destroy the spores and germs floating in 
damp atmospheres to the injury of the plants. It can bo applied 
either by means of bellows, or by the following utensil : — A tin 
cup 6 inches deep, 3 inches or 4 inches in diameter, with a tight- 
fitting cover and a fine brass gauze soldered on to the bottom, 
with the addition of a strong socket midway in the side of the cup, 
and at an angle, to receive a wooden handle 3 feet long. One 
man can sulphur five acres in a day, using 10 to 20 tbs. of sulphur 
per acre. 

The mode of cultivation above described, which is that ordinarily 
adopted in California, and is perhaps practically the best, produces 
vines with strong stocks, carrying ultimately from 8 to 10 primary 
and secondary branches. They resemble in shape ordinary cur- 
rant bushes, though tending more to lateral growth, attain a height 
of 4 feet or even 6 feet, and are loaded with grapes. 

Another mode of training, but seldom adopted, is as follows, and 
may be termed ‘‘ Layer Training — In March, cultivation is com- 
menced with a shovel plough, the ground being ploughed first one 
way and then crosswise within an inch of the vines, which have al- 
ready been planted as described. This is done twice a month till 
the end of July. When the buds begin to grow, the stronger are 
selected and the weaker rubbed off, those nearest the ground being 
the best. In autumn two strong lateral branches are left near the 
ground for layers, and one good healthy cane for the main vine, 
which last is cut back to two buds at the end of December, or be- 
ginning of January. 

In the second year, in February or March, all sprouts are broken 
off except the two above-mentioned, and the ground ploughed with 
a shovel plough 3 feet more in width on both sides as summer 
fallow for new layers. In July or August the tops of all the vines 
are cut off id 5 feet or 6 feet above ground, care being taken to 
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preserve choice cuttings, and the main cane is cut back late in the 
autumn to two buds, all lateral shoots on the lajer branches 
cept two or three near the ends, being removed, the layers being 
allowed to grow till they are 6 feet in length, when they are to be 
laid down to make additional rows on each side of old row. In 
December pruning is performed, two vines having been raised on 
each stem, the most feeble one is cut off, and the other loft to the 
length the planter wishes to raise his vine stem. 

In the third year, the groun'^ being well prepared in March or 
just before the vines begin to grow, start from every vine of each 
row two layers on each side of the row, carrying them 4 feet in 
a trench made by pressing a broad spado into the ground to the 
depth of 9 inches, and moving it backwards and forwards. The 
ends of the layers should now be turned up, letting them protrude 
from the earth high enough to bring two or three buds above 
ground. All the buds of the layers, »save those at the end, and two 
or three at the bend where it is to take root, should bo rubbed off 
to prevent their sproiiUng betw(‘en the rows ; and these layer 
heads should lx? ciiUivati^d in the same way as the original stand- 
ard vines. About 2 inches below the low^est bud, where the 
layer is bent to form the new vino, cut a slit an inch long on the 
underside of the shoot upward to the middle of the layer, breaking 
off all surplus suckers. There are now three stems on the main 
stem, which should bo cut back to within three buds from the body, 
and the bud nearest the body should be rubbed off. Prepare the 
borders in the fourth year 4 feet each way tor another course of 
layers from the canes made from tlio layers of last year s growth, 
cultivating and pruning as before. In iho J(/th year make one row 
of layers from each of the two layers of last year s growth ; plough 
to the width of 5 feet and prune as boloro. In the sixth year 
plough over and subsoil the summer fallow of last year, and ex- 
tend the layers 4 feet each w^ay. 

A third method is that of trellis-training, which is perhaps more 
suited for ornament than commercial profit, and is therefore better 
suited to the wealthy man. For this system of training the culti- 
vation may bo as described above up to the second year, when the 
trellis should be erected. Trellises are of various kinds, but what- 
ever kind of training is adopted, the principle of rearing a strong 
stock, supporting a limited number of dependent branches to direct 
the strength of the vine to the production of numerous clusters of 
the finest grapes, should be carefully kept in view. i 

There are also different methods of pruning. That detailed above 
is the ordinary method, performed cither with a knife or a pair ot 
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shears; but the following method advocated by a Frenchman seems 
worthy of consideration. The vines should be divided into three 
classes : — 

fl). Those with iiiternodes at short distances from one another. 

(2) . „ „ „ „ middling distances. 

(3) . „ „ ,, „ long distances. 

The first require the short cut, the second the middling, and the 
third the long. Vines of different node-distances should not bo 
planted together, for the wider-noded being more vigorous will im- 
poverish the nearer-noded. Attention should, therefore, be paid to 
the size of the cuttings to be planted, Le,, long cuttings from long- 
noded vines, short cuttings from short-noded ones. In short-nodod 
vines, the fructifying branches arc formed from the first two or 
three nodes, are safely fertilized, and the seeds arrive at full matu- 
rity, but onl^ if pruned shorty for with long pruning the fruit will 
remain imperfect on the branches from the first few nodes. Vines 
with nodes of middling length produce fruitful branches at the 
third or fourtli node ; a short cut would remove such fructifying 
shoots, and to prune them too long would affect them in the same 
way that long pruning affects short-noded vines. Long-noded 
vines fructify at the sixth or seventh node, sometimes at the tenth, 
and should therefore be pruned long. 

The last operation connected with the vineyard is that of picking, 
which for wine grapes calls for no remarks, the grjxpes being 
merely j)icked, thrown into boxes, and carried to the waggon ; but 
in the case of raisin grapes some care is required. The grapes 
should bo fully ripe, the berry largo and uniform, with bright 
bloom, rich and unbroken color, bluish, but never red, the latter 
colour being due to incipient decomposition ; the skin thin and 
delicate but strong, the pulp full, uniform and clearing freely 
from the skin ; the flavour rich, vinous, aromatic and delicate ; the 
seeds few, small and hard. In picking, the bunch is held by the 
stem for severance with a knife, and all imperfect berries are at 
once removed. The clusters an^ placed carefully in baskets and 
carried to the drying ground. This is usually placed centrally in 
the vineyard, and is nothing more than a long earthen platform or 
floor which may or may not bo carefully prepared. Usually it 
is merely one of the paths roiiglily kwelled, but it would probably 
be advantageous to level and boat the surface hard with rammers 
after pouring water on it, of course removing all stones and grass. 
In Spain these floors are composed of slag mixed largely with 
gravel. 

The grapes being brought in on picking are first sorted into 
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grades and then placed on shallow trays (3 feet long hy 2 feet 
broad and inches deep) made of laths ; all imperfect buries 
being removed should such have escaped observation in picking. 
The trays are ranged side by side along the florr, and the grapes 
loft exposed to the ra3’’s of the sun until half dried, which will be 
in about 12 qr 14 days. They are then turned early in the morn- 
hy placing an empty tray on a full one, and reversing both, 
and this turning is ••epeated as required for two, three or four 
weeks, when the hunches will he fully dried, and will be reduced to 
one-third of their original wtught, the allowance being roughly 3^ 
lbs. of grapes to 1 lb. of raisins. If the trays are placed at an 
angle of 30°, they receive a temperature 10° higher than when 
placed flat, ajid thus the drying process is materially hastened. 

The raisin maker is guided by th(‘ appearance, feeling and taste 
as to the proper condition of the curing aud its completion. 

The drying process l)oing carried out in the vineyard, it is ne- 
cessary to protect the grapes from injury by rain or dew by an 
awning, of which one pattern is the following: — Posts are driven 
at intervals of 4 feed on each side of the floor, slotted to receive 
wiro> carrying the awning by means of rings. The awning is 
raised or lowered hy two end pieces carrying the ends of the wires, 
moved up and down the two end posts at each end, and a ridge is 
formed in the centre by wire fastened to short stakes driven into 
the ground, in order that the awning when lowered may he a pent 
roof for the protection of the grapes. In the morning the end 
pieces being raised, tlui curtain is simply run along to one end, tho 
slots in the posts admitting freely of this arrangement. Another 
simple plan would be to drive posts as before at intervals of 4 
feet, fixing light frames in the manner of ordinary swing looking- 
glasses in the intervals. The frames would be fitted with canvas 
blinds, and at night each pair of opposite frames would be lifted 
over to form a pent roof, being held in position by a bolt. In the 
morning they could be removed to admit of tho free exposure of 
the grapes to the sun. The intervals of tho breadth of the posts 
would bo covered with light wooden shutters hinged to tho posts. 

When tho raisins are fully dried, they undergo a process termed 
sweating to bring them to a uniform appearance and colour, and to 
make the stems pliant, being placed in sweat boxes a little larger 
than the trays, 8 inches deep and holding 130 to 140 tbs. Tho 
sweating, however, can be done equally well in the trays, if filled 
and placed in an air-tight room, or an artificial drier may be 
advantageously used. On tho completion of tho sweating, which 
IS known by the appearance, the raisins should be weighed aud 
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sorted into two grades, the most perfect bunches being placed on 
top of each layer, but a layer should be faced only with such 
bunches as are to be found in that particular grade of fruit. 

Another method of curing is as follows : — The grapes are not 
picked before the middle of October or even November, up to 
which time they continue to improve, not only elaborating the 
sugar by chemical changes, but becoming thinner in the skin, and, 
as they also continue to fill, making a heavier raisin. The disad- 
vantage is that the leaving of the grapes on the vine so late in- 
creases the difficulty of drying on account of fogs and rain, for 
this process will not be completed before the beginning of January. 

In packing, the raisins are taken on trays to the packing-house, 
and softened either by direct sprinkling, or by wetting the walls of 
the room, or by the introduction of a jet of steam. The sprinkling 
is done overnight by a watering pot with a fine rose, but only when 
the raisins are extraordinarily dry. Wetting the walls or treating 
them with steam are preferable when these methods are sufficient. 
A third method is in oil. The grapes are dipped in a warm solu- 
tion of lye, rinsed in warm water, and then dipped in warm water 
having a film of oil on the surface. The bunches are then spread 
on trays to dry. Thus treated, the curing takes less time than in 
the ordinary way. Care must be taken that raisins when packed 
are not moist enough to heat after packing. They are usually 
packed in 20-tb. boxes in layers of 5 lbs. each. 

The following varieties of grapes are considered to be those best 
suited for raisins: — White Muscat (except where fogs prevail^. 
Muscatel, Gordo Blanco, White Malaga, Faher Zagos, Seedless 
Sultana. 

As a fit conclusion to this article, estimates of the returns from a 
vineyard both in grapes and raisins are appended ; these are given 
in American dollars, as it is impossible to assume that the same 
prices would hold in India. They will, however, show clearly the 
profitable nature of the industry ; for, except at the outset, prices 
would undoubtedly be cheaper, whilst the enormous demand 
would ensure profitable returns. 

Estimate of the cost of cultivation of and probable returns from^ 
a vineyard of 20 acres, 

Fiiibt Year. 

Cost of land (20 acres) with water-right, at 

$ 125 per acre, $ 2,500 

Ploughing and harrowing, $ 2-50 per acre, ... „ 50 

Carried over, ... $ 2,550 
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Brought forward, 
17,000 cuttings, at ( 2 per 1,000, 

Planting cuttings, at $ 4 per acre, 
Irrigating first time, $ 1-50 per acre, ... 
Ploughing vineyard twice, at $ 3 per acre, 

Cultivating twice, at CO cents, 

Hoeing once, 


... $ 2,550 
... ,, 34 

... „ 80 

... „ 30 


... „ 


60 


... „ 
... ,, 


24 

10 


Expanse for First Year, ... $ 2,788 


SiccoNi» Year*. 


Pruning, $ 1 per acre, 

... $ 

20 

Irrigating, $ 1 per acre, ... 

... „ 

20 

Ploughing twice, at $ 3 per aero, 

... „ 

CO 

Cultivating three times, 

... „ 

36 

Hoeing, ... ... ... ... ... 

... ,, 

10 

Total for Second Year, 

... $ 

146 

If staking of vines desired, $ 10 per 1,000 

... „ 

170 

Total for Secon<l Year, 

... $ 

SIC 

Third Year. 



Pruning, $ 2 per acre, 

.. $ 

40 

Irrigating twice, $ 2 per acre, 

... „ 

40 

Ploughing twice $ 3 per acre. 

... „ 

60 

Cultivating three times, 

... „ 

36 

Hoeing, suckering, replacing stakes. 

... „ 

20 

Total cost Third Year, 

... $ 

196 


Expenses. 


Returns. 


First year, 

Second year, ••• 

... $ 2,788 
... „ 316 

l\ 

tons per acre, at $ 
15 per ton. 

{* 

600 

900 

1,500 

Third year, 

••• »l 

196 




Fourth year, 

••• If 

196 





Fifth year, 

••• If 

196 






Total Outlay (exclusive of 
living), ... $ 3,692 


Total Return, ... „ 3,000 
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Estimate of cost of, and profits from, Raisin Culture^ 

Assuming that the land has been bought, and starting with one 
year old vines, total expenses for first year per acre : — 

680 roots, 1 year old, 2 cents each, ... ( 13 60. 0 

Planting and care of same, ... „ SO 0 0 

^Vater, ••• ••• ••• ,, 3 60 0 

Staking and incidentals, ••• ... „ 10 0 0 

Total for First Year, ... $ 57 10 0 

Labour and water, second year, $ 25 0 0 

Labour and water, third, fourth, fifth and 

sixth years, ... ... ... ... „ 100 0 0 

Trays and sweating boxes, ... ... „ 88 0 0 

Expenses of picking and packing, 390 0 0 

Total Expenses (leas living and cost of land), $ 660 10 0 

Yearly Returns per Acre, 

Third year, 50 boxes per acre, S 1-60, ... $ 80 

Fourth year, 150 „ „ 240 

Fifth year, 200 „ „ „ 320 

Sixth year, 250 „ „ .. „ 400 

Total Returns in six years, ... $ 1,040 

A bearing vineyard, three years’ old, realizes from $ 225 to 500 
per acre, and when in full bearing probably $ 800 per aero. 

A. 0. Lawford, 

Dover Court, Ewee, Emjr,, P, D,, Madras (Reid.), 

Near Harwich, 

April 15th, 1889. 

ON THE CULTIVATION OF THE ORANGE AND 
OTHER CITRUS TREES. 

The soil best suited for the cultivation of the orange and citrus 
trees in general is a rich sandy loam with good natural drainage 
and sufficiently deep to give the utmost freedom for the develop- 
ment of the roots. If a hard sub-soil exist at no great depth, the 
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trees will flourish at first, but will die away in a short time. The 
orchard should have a southern aspect, plenty of water and l^Jm- 
parative freedom from frost and wind. Heavy clayey soils cause 
the development of a tap root, and light sandy loams develop both 
a tap root and an abundance of fibrous roots. 

There are. three methods of raising citrus trees — from seed, by 
budding, and by grafting, the last being rarely adopted. Seed- 
lings have the advantage of standing the cold bettor than budded 
trees ; but budding on seedling, is the process most gouerally adopt- 
ed, the object being to raise certain particular kinds of fruit that 
may be desired. 1 n either case the seedlings are raised in nurseries 
in the following manner : — The seeds, those of the Tahiti orange 
being considered the best, should be washed out through a sieve 
(the pulp being rubbed through) and spread out in a cool place to 
dry partially, but not to become too dry before sowing. The 
ground should be plouglied deep or trenched, and the beds made 
level or nearly so, with a space of a few feet between each two 
adjacent beds. Tho^e should be moi.st when the seed is sown, and 
the surface raked up loose, the seeds being pressed into the earth 
and covered with an inch of soil. After sowing, the beds should 
be irrigated in the evening rather than in the morning, and the 
young plants should ho protected from frost and sun during 
growth. Land well cultivated the year previous to that of using 
it for a nur«?ery is preferable to new ground or ground covered 
with weeds. It should be pulverized deep and made even for a 
ready flow of water. Sometimes water is used for levelling, some- 
times a wooden leveller drawn by a team of horses. 

If the orchard is to ho of seedlings, those of vigorous growth 
from two to four years of age are selected, full of sap at the time 
of sotting, not making a vigorous growth, but just about to start a 
now growth. The ground being ploughed to a depth of 16 inches 
or thereabouts, and levelled for irrigation, should be staked and 
holed. To stake out the lines of trees, the simplest plan is by 
means of ranging poles and a chain, with the distances apart mark- 
ed on it, and, this being done, the holes should be made somewhat 
larger than the roots will fill to receive a small quantity of well- 
rotted manure, w'hich should be mixed with earth, and covered 
with a layer of surface earth to prevent the contact of the roots 
with the manure. 

For transplantation the trees are prepared thus : — All or nearly 
all the branches should be cut off close to the body of the tree, or 
if any be left, such as are distributed about the trunk will form a 
suitable top, and these should be cut off within a few inches of the 
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trunk ; the upper part of the trunk should be out off so low that 
the remaining part will not need staking even after the formation 
of a new head. As this operation checks the growth, it should be 
performed whilst the tree is in the ground, about two weeks before 
removal. The tap-root should not be cut long, as in deep ground, 
where it is cold, it dies before the tree can fasten sufficiently to 
nourish it. A trench should now be dug along one side of a row, 
cutting the tap-roots to the desired length, and throwing in a 
shovelful of earth to prevent the soil from breaking and falling 
away, and the tree should be cut out with a ball of earth round the 
roots made circular and smooth. When loose, it should be lifted 
carefully, the lower end being placed at the centre of a piece of 
sacking, the four corners of which should be brought up to the 
top of the ball and tied fast with a piece of tarred rope. If the 
tap-root project below the ball of earth, a hole should be cut in the 
sacking for it. For large trees a grout of clay is used to coat the 
roots immediately they are dug out, and they are then packed in 
damp straw. 

In setting, bagged trees may bo carried to the field and deposit- 
ed in the holes, but if not bagged they should be handed as wanted, 
whilst two or three men set them. The hole should be filled 
evenly from bottom to top, the roots of unbagged trees being 
straightened out, and the earth pressed well around and amongst 
them ; all bruised roots should be cut smooth before setting, and 
the earth around well packed. The side towards the south in the 
nursery should be set towards the south in the orchard ; and the 
planting of the orchard being complete, the trees should be loft 
alone as much as possible during the first year. 

In the case of budded trees, the process of transplanting is the 
same, the budding being effected in the nursery and the trees 
planted out at the proper age as described. Sometimes, the seed- 
lings are transplanted in the nursery, then budded, and finally 
planted out, the object being to get rid of the tap-root. The pro- 
cess of budding practised is as follows ; — Late in the autumn, if free 
from frost, or in the spring and at new moon in preference, a slit 
should be nmde in the selected stock vertically, and not exceeding 
the length of the bud, with a horizontal cross cut at the top to 
admit the bud, which is then neatly inserted, the lips of the cut 
being then neatly brought over it and fixed by binding with silk. 
Some little care is also required in cutting the bud off its stock. 
When the buds have started, the stocks should bo cut off a few 
inches above them. 

The agricultural operations connected with an orchard thus 
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planted out are— cultivating, irrigating, and pruning. In cultir 
vating, the soil in the intervening spaces lengthwise and b^iivveen 
the trees is well broken up by means of a cultivator or light 
plough, drawn by a single horse or team, to keep the ground 
quite free from weeds, and to admit the air to the roots of the 
growing trees, the fertility of an orchard greatly depending on its 
careful cultivati<)n. This operation is specially necessary immedi- 
ately after irrigation, by which the surface is caked, and thereby 
the circulation of air onstructt^d, and is usually performed at least 
twice a month. The principle involved in the necessity of good 
cultivation is this : — The sun acts as a lamp, a hard surface and 
growing plants resembling the wick, and the soil at some depth as 
a reservoir. The crust of the soil and the plants exhaust the 
water in the soil by capillary attraction, but by cultivation the 
hard crust favourable to this action is broken up and the plants are 
removed. The loose soil now forms a mulch to protect from eva- 
poration the water stored in the soil. 

Irrigation is practised in various ways. An orchard is always 
selected to bo under the command of an irrigation ditch from 
which an ample supply of water may bo obtained. In some cases 
the water is not allowed to touch the trees, which derive their 
supply from the moisture of the surrounding soil ; in others small 
temporary banks are raised between one or more rows of trees, 
dividing the orchard into compartments, and the water, being 
admitted, floods first the upper compartments and then the lower 
for the whole length of the orchard. This operation is carried on 
in successive compartments over the whole breadth till aU the soil 
is well saturated. A third method is to cut a small channel along 
the length of the trees with a small circular trench around each 
tree ; the water flowing in from the main ditch into the small 
subsidiary channel running lengthwise, and from it into the circu- 
lar trenches around the trees. This system has the advantage of 
economy of water. 

Pruning is the most scientific of all the operations connected 
with an orchard, and calls for the most forethought and judgment. 
The objects of pruning are : — 

(1) . To shape the tree properly. 

(2) . To remove decayed or useless branches. 

(3) . To admit light and air into the interior of the tree. 

(4) . To promote growth after severe cold weather. 

Citrus trees require a different treatment from deciduous trees, the 
former making several growths ( sic) in a year, the latter a regular 
^ growth. Proper attention should be given to young trees to start 
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them properly, especially if budded. The pinching back process 
necessary for small trees is injurious to older trees, 'which must to 
some extent be left free. Shortening or heading all the young 
growth, to make the trees thick and compact, prevents the admis- 
sion of light and air, harbours dirt, dead leaves and insects, and 
produces dead branches, which sap the tree, the interior of which 
should be kept open for the free circulation of air. 

If the tree bo not largo with a proper head already formed, 
select and leave such branches as may be necessary to form a suit- 
able head, cutting off all others. Branches of neglected seedlings 
if shooting upward may be bent over and fastened to stakes in the 
ground. Whether the trunks be long or short is a matter of 
opinion, but in either case the lower branches have a tendency to 
bond down, and should bo pruned every year, or at least every 
other year. These need not bo cut off close to the tree, though it 
is sometimes necessary to cut some. 

Place to prune . — On every limb close to the body can be seen a 
collar or ring, just outside which is the place to cut it offl 

Time of pruning . — Heavy pruning should be done early in the 
season, but if done regularly and systematically, there is so little 
to remove that it may be done almost at any time. In the case 
of bearing trees, the greater part of the pruning can be done 
immediately after the fruit-picking ; when much wood is to be 
removed, it should bo done in autumn or early spring. 

Occasions for pruning . — When diseased or injured, as will be 
noticed hereafter ; if the trees are checked by severe cold, heavy 
pruning will cause such to grow ; also in times of drought. 

When the tree has a tendency to luxuriance of foliage with a 
meagre crop of fruit, another mode of pruning called “ root prun- 
ing ” is necessary. This o])eration consists in digging a circular 
trench at a distiince of from 3 to 9 feet from the tree, according to 
size and growth, cutting away all the roots that may bo encoun- 
tered, and afterwards returning the soil. The best season of tho 
year for this pruning is just before the annual growth is completed 
in the autumn, so that a check will have the effect of lessening 
tho flow of sap and promote tho formation of flower buds instead 
of foliage buds. 

It has been stated that pruning on general principles is wrong, 
and that it should only be done for shape when the trees are young ; 
but in practice judicious pruning from time to time will bo found 
necessary. The mode of pruning, whether a high or low head be 
adopted, is not a mere matter of taste, but of principle ; for on the 
adoption of one or other depends tho difference between three 
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years* and six years* growth, and between a good and inferior tree^ 
and consequently the resulting profit of the orchard. 

Unfortunately the labours of the orchardist do not end with those 
above described ; he must use the greatest vigilance to ward ofif 
injuries by vermin and attacks of disease. Both rabbits and mole 
rats injure fruit trees by gnawing the bark ; the former can be kept 
off by smearing the trunk with blood, and trees girdled by mole 
rats can be saved by coating the barked portion with hot wax and 
cutting off a greater portion of the top, or by a thick poultice of 
rich dirt out of the barnyard secured by a cloth. The usual means 
of destroying such vermin are traps and poison. 

The diseases to which an orange orchard is subject are ! — “ Foot 
rot,” or the rotting of the bark around the crown and tap-root, 
caused by putting large quantities of crude manure close to the 
trunk, or by water standing close to the tree, and by hot weather 
causing the necessary fermentation ; also by excessive irrigation 
and slovenly cultivation. 

Gum disease, au exudation of the sap from the trunk close 
to the ground, and sometimes partly below, which will girdle and 
kill the tree. To stop it, cut out all the affected bark and wood, 
leaving none ; cover the wound with hot wax, four parts of rosin 
or shellac to one of bees’ wax, then with soil, and prune heavily. 

Die hack , — A disease found on trees on unsuitable soil, caused 
by setting tlnmi deep, or by the scalding of the roots by irrigation 
in very hot weather. 

Smut or Black-rust , — A fungus growth, caused by an exuda- 
tion from the black scale, which generally appears on trees in- 
damp localities. This can bo chocked by thinning the tree by 
good pruning. 

“ Black, red and white scale ” are the injuries caused by minute 
insects infesting fruit trees. The cause of their appearance is not 
clearly known, but is evidently due in some measure to bad pruning 
and slovenly cultivation. The complete remedy is equally un- 
known, and its removal could perhaps only be effectually accom- 
plished by vigorous legislative measures. The partial remedy 
consists in the application by spraying of various compositions 
of whale oil, soap, korosino and other ingredients, and by heavy 
pruning. 

When fertilizers are required the best manures are stable and 
sheep dung, and as sulphur forms a constituent of the fruit of 
citrus trees, it can be applied in gypsum, sulphate of, magnesia, 
potash and soda, iron and ammonia. 

Having thus fully described the mode of cultivating an orange 
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orchard, it only remains in conclusion to show in figures what 
profit may be expected. Twenty acres of fruit land are generally 
considered equivalent to 160 acres of general farming land, but 
taking 10 acres as a basis of calculation, the outlay and returns 
will be as follows : — 


Outlay^ 

10 acres of land, at $ 150 per acre, ... 

Breaking, levelling, &c , 

Budded trees (750) 24* X 24', at $ 1, ... 

Planting and irrigating, 

Cultivating, irrigating, wrapping, 

Second and third years' cultivation, 

Fourth, fifth, sixth, seventh and eight years'cultiva- 
tion, .•• ••. I, 

Taxes, •*. ••• 

House and bam, ... ••• ••• 

Incidental, ••• ••• 


••• ^ 
••• » 
••• „ 
••• 99 
••• >» 
... „ 


... „ 
... y, 


1,500 

100 

750 

150 

100 

800 

1,200 

200 

1,000 

700 


Total Outlay (less cost of living), ... $ 6,000 
RetuntB. 

In fifth year, 50 oranges per tree, at $ 20 per 1,000 $ 750 

Sixth year, 100 oranges per tree, at „ „ 1,500 

Seventh year, 150 „ „ „ „ 2,250 

Eighth year, 200 „ „ „ „ 8,000 

Total Return in eight years, ••• S 7,500 

The selling value of an orange orchard in full bearing would be 
$ 800 per acre. 

Orange culture may certainly bo regarded as one of the plea- 
santest and most remunerative occupations with a good demand 
for those possessing even only a moderate capital. 

Dover Court, A. C. Lawford, 

Near Harwich^ Civil Engr.y Madras D. P. W. (Retd,') 

April 15f/i, 1889. 
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SEVEN BEAKS IN TWO HOURS. 

On the 29th of March, 1889, 1 was encamped at Ranipur, a small 
Bhfl settlement at the base of one of the highest points of the 
Satpuda Range, in most picturesque and dense forests, which 
contain but few springs of water and have but an indifforent 
reputation for shikar. Last year I had passed through this very 
country on duty bound, and having learnt from experience that, 
though a good deal might bo spoken of as existing in the shape 
of tigers, panther." and bears, but little might be expected to come 
of it : in fact, after having been drawn once or twice from my 
tent at midday for the jdeasure of a b(*at round an imaginary 
bear that had cleared oft in the early hours of the day on seeing, 
smelling or hearing the men who were out marking down game, 
I naturally was somewhat incredulous when I saw the ugly but 
cbeory faco of Ramji (as keen a Bhil as ever pugged) appearing 
in front of my tent with the laconic phrase of Pakha khaharj 
Sahib. “Weill” 1 said, “what is it? Have you got on to that 
“ tigress at last of which you have talked since Probyn Sahib 
last came here?” “No,” ho said — and added in a hesitating way, 
thinking doubtless that I should not believe him— “but there are 
“seven bears marked down.” “Seven”! I said. “One will do 
for me,” as I had not shot anything to si>eak of since the begin- 
ning of the month, and was feeling that the sight of a bear would 
be a treat for sore eyes. After a short enquiry as to where tho 
bears were lying, and having the positions shown me in a vague 
sort of way as being “ over there, under that hill are four,” and 
“ the others over there, Ac.,” tho necessary and usual preparations 
for collecting beaters had to bo gone through. A couple of peons in 
camp were despatched to neighbouring settlements to bring up as 
many men as they could to a rendezvous, fixed for noon, within 
a mile of the supposed position of the nearest batch of the bears, 
where my shikaris and u few local men had agreed to meet us. 
The heat at starting was, of course, tremendous, but I did not 
register it or think much about it until after arriving at tho 
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rendezvous, where not a man could be seen beyond a deaf and 
half-blind old Bhil, who was tending a few emaciated buflFaloes. The 
information he gave us was annoying, to say the least ; and when 
every beater had been sent to the four quarters of the globe 
(beginning, of course, with the smallest and weakest) to find out 
where the others were, I began to have sad misgivings about these 
seven bears. Ramji, however, stuck to the story, and said he had seeji 
four of them himself, but they were not to be beaten out until the 
nearer three had been visited. I had great faith in Ramji’s word, 
and it naturally kept up my spirits hearing him abusing the 
absent ones to himself in his choicest classic. I determined to wait 
till sunset if necessary, and if the shikaris and others were later 
than that, to have their blood instead of the bears. Meanwhile 
a few more beaters arrived under convoy of the peons, but they 
were not enough to enable me to start the beat alone. Besides, 
these men are by themselves of no use for driving bears or tigers ; 
they serve as fairly good stops when in trees, but the beating has 
to be done by one’s own shikaris^ assisted by a few men selected 
by the former from amongst the locals on account of their not 
being quite such abject cowards as the rest of what the Bhils of 
the plain and valley call a “ Manchi.” In fact the Manchi wdth 
but few exceptions is an arrant coward, and will bolt up the nearest 
tree at the slightest sign of danger. But I digress, and instead 
of doing so I ought to have explained the fearful temper I had 
worked myself into after the space of nearly two hours’ waiting 
in a temperature which could not have been far short of 125®, 
However, all’s well that ends sol and when, with my choicest 
Mahratti, I greeted a “ Manchi,” who, by the way, understoed noth- 
ing but “Manchi bat,” and asked him what he said, I learnt that 
I had not come to the proper rendezvous, but that everybody was 
ready a mile off. After a pull up one hill, down another, and up 
the opposite side, I came on a very noisy crowd, who told me that 
as the wind blew in all directions the bears would he sure to bolt 
before the “ ghera ” could be put round them. This, and a few 
other encouraging remarks as to my chance of seeing a bear at 
all having passed, 1 got my men to silence the crowd and get a little 
discipline into it. I then walked forward with Rumal, a Bhil 
who does generalissimo on these occasions, to examine the ravine 
where the bears were, and made up the plan of attack. I had 
determined to bag the three bears if possible, and this could only 
be done by standing on the ground with a good supply of guns. 
In a tree it would be impossible to get a sufKcient number of shots 
oflf before the bears would have got out of easy range, even admit- 
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ting that the first shots told. So 1 went to the “ likeliest ” spot x«ith 
Ramji, taking a double-barrelled 500 Express by Lang, a double- 
barrelled 12-bore by Tolley, burning up to 8 drams of powder, and 
throwing a 2-ounce conical ball, and a double-barrelled No. 12 
smooth-bore, which was generally used by Bamji when matters 
grew ticklish. Wc had to take up a very awkward position at the 
meeting of two ravines, as it was impossible to see anything in the 
part whence the bears must coj»>e, owing to the undergrowth. At 
my back was a small open space, and more jungle again beyond, and 
it was in these few yards of open I hoped to give our hosts “ what 
for.” It was now 8 p.m., and so I hurried on the other shikaris, and 
they having each taken a gun, and a party of men having surrounded 
the patch of thick jungle in a very short time, I heard the first yell 
break out at the end of the beat furthest from me, and very shortly 
after I saw a stop in a tree to my right getting very excited ; then 
came a crashing of Kiirvi, an indistinct boundiilg of black fur, and 
three bears took the opoii 25 or 20 paces to my right. I was kneel- 
ing, so they had not seen me, and the leader coming out at full gallop 
got a 500 Express a little far back, just behind the liver. It turned 
right about and pinned No. 2 by the tin oat. Both seemed about 
to have a fight sitting on their haunches, when the left barrel from 
the Express got No. 2 just behind the shoulder. No. 3 having 
bolted back already, I let fly with the Tolley right and left intathc 
first two as they went head over heels into the ravine to which I 
referred above. Back I took the Express, and not a second too 
soon, for the beaters closed on No. 3 so well, that they forced it 
back to my left front, A right and left settled it, and then 
shabash^^ ! shahasV^ ! went up as usual from my sMkaris, who 
had full confidence of the results when they heard the fusillading. 
Well, I confess I was glad at my success. I then went down with 
Ramji very cautiously into the ravine to sec whether all were quite 
dead. One, strange to say, was still moving, at least Ramji, who 
had the eyes of a hawk, said it was ; and as I was trying to get into 
a good position for a shot, the Forest Ranger who had a double- 
barrelled 12-bore smooth by Locke, of Calcutta, let fly into it at about 
60 yards, and hit in real good style. The bears being dragged out 
measured 5 feet 6 inches, 5 feet 4 inches, and 5 feet 3 inches ; the 
largest, a female, was enceinte. The question then arose what to do 
next ? I felt, I confess, so thoroughly contented with my day’s work, 
that, had not a shikari of mine said, Sahib, you know you always 
got your bad or good luck at shikar in large orders, so we shall he 
sure to get the other four if we go on, and then think of the rewards I” 
SOf after leaving a couple of Manchis and the local forest guard in 
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charge of the slain, we went off to the other hears, which wore in 
a ravine about miles off. I have climbed hills on thi^ Western 
Gh&ts, and also done a good deal of climbing in the Alps, but I 
never had to go down such a precipitous incline as I had to this 
day in order to take up my position for the next beat. I fell twice, 
bruising myself a good deal, and the few Bhils that were with me 
had a fall every now and then. The man, however, knew the 
ground well, and whilst I was getting to my post with a few side 
slops, the others wont down below and encircled the patch of jungle 
that had to be beaten. I sat rather more outside the beat than 
I- cared for, but commanded a good view of a narrow “khind” 
(pass) through which the animals must pass if they took to the 
hill at all : so arranging my battery as l>efore, I waited, and in a few 
minutes the shouting commoncod. I could see from the side stops 
to the right that they wore turning something, and suddenly 
through the “ khind ” appeared master Bruin. He came straight 
on towards my naka, and got amongst some large boulders be- 
tween the khind and it ; he mounted one largo boulder, and was 
just taking stock of the whole business when I rolled him over. He 
never moved again, as far as I could judge, as he fell amongst the 
boulders out of sight. Just then what I must call an infernal 
shindy seemed to l>e taking place down at the lowest end of the 
beat. Ramji whispered in my ear : “ Mother and cubs; the mother 
is fighting with some one.” Three or four quick reports were 
heard, and then nothing but yells from the l>eaters. Shortly after 
a bear and two cubs app<iared in the khind, when for some reason 
or other one turned back, the other cub following, the mother 
growling and squealing, came past me about 20 yards to my left. 
I had not cared to fire until I got a broadside shot, as the bears 
were going at such a pace. Wiien the big one was full on, I let her 
have the Express, and she rolled over, as 1 thought, stone dead, so I 
let her cub have the left with similar results; but both began to 
move, so I gave the mother “ two ” from the Tolley and silenced 
her, and scrambling down the nala with my Express killed the 
cub. The other cub had to bo accounted for, and so, when the 
beaters came up within speaking distance, I learnt that it was lying 
nearly dead about a couple of hundred yards down the ravine. 
Having after much scraiuhling and tumbling got to a place from 
whence I could see it, I let it have the Express, as it was full of life, 
and in fact had to give it a second before I killed it. I was then 
told that it got wounded in the scuffle that took place after I shot 
the first bear ; for on my gun going off, the she-bear turned and 
was determined to rush the beaters with her cubs. However, she 
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could not face the firing, and Rumal let one cub have a pill/* 
because, as he said, it was the most determined of the lot to t^rce 
the line. 

Being curious as to the time all this shooting had taken, I pulled 
out my watch, and saw it was just past 5 p.m. Allowing for the 
time that had* elapsed since killing the last cub, I am entitled to 
say that the seven hoars were bagged in two hours. Never was my 
right arm so sore and bruised, and never was there such a jabber- 
ing amongst the Bhils as to tlio enormity of my “ na«ib.” The 
measures of the last four boars were 5 feet 8 inches, 5 feet 6 inches, 
3 feet 3 inches, and 3 feet 2 inches. The dog-bear I found had been 
shot in the head: in fact, as he stood looking towards me, it was the 
only place to fire at. I questioned my men and the local Bhils, some 
of whom had hunted long before Major Probyn’s time even, and 
they all admitted that they had never heard of such a bag in one 
day falling to one Sahib. In closing this accouqt I must apologise 
for not giving the world and its .sportsmen any new tips as to how 
bears should be shikaml and bags of seven made in one day. I have 
only written this account to put on record a remarkably large^bag 
of bear.s made under the most ordinary circumstances, which 
might be eqiialk'd and surpassed with good luck, provided also that 
the old rule of “ never give in ” be strictly adhered to. For my 
readers must not imagine that the only difficulties on this parti- 
cular day lay in luibsing the rendezvou.-* and waiting hours in a 
broiling sun. There were many other moments of intense excite- 
ment and fatigue, of which my brother sportsmen in India are 
fully cognizant and perfectly willing to undergo for two bears in 
seven days instead of seven bears in tvs^o hours. 

JDhulia, B.- Fagan. 


FOREST FOLK-LORE. 

IL 

Theke is a somewhat out-of-the-way part of India a visit to 
which will fully repay the trouble of getting there. This is the 
north-west corner of the Mysore country, where Mysore, Bombay 
and Madras meet. The scenery is very beautiful along the W estern 
GhAts, and not the least beautiful part is where the Gairsoppa River 
winds its way through wooded hills, opening out here and there 
into narrow valleys, till it emerges on a wido plateau. Here it 
spreads itself out fan-like, in many devious streams, and these, 
again beginning to draw together, meander over a bare mass of 
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rock, hemmed in by and overhanging a wide ravine lying fnlly^ 
a thousand feet below the huge mass, which just here is carved 
out into a great bow or horse-shoe. The water, as if afraid of 
the leap, wanders backwards and forwards, but, pressed on from 
behind, at last bursts forth in live falls sheer down 834 feet. 
Beauty alternates with grandeur. Here, the Dame Blanche sheds 
itself in one vast mass of soft white foamy water flakes, floating 
ever in space as if loath to touch again the earth from which they 
have just escaped. There, the great shining flood of the Greater 
Rajah, mimicked by its satellite, the Leaser Rajah, comes down in 
one solid glacier-like body, black as night below, but lit up above 
with a thousand gleaming lights. Midway leaps the Rocket, which, 
breaking up its waters into a thousand streaming meteors, seems 
rather to be a founhiin springing upwards towards the sky : while 
behind, the Roarer, with one vast ceaseless volume of sound, comes 
forth from a deep cavern and sends its waves forth in regular 
pulsations. The rocks are in masses of a rugged gigantic charac- 
ter, but, as they close in in front and far below to look back, as 
it were, on the glorious scene, their niggedness is tempered with a 
singular softness of environment, for the gray granite cliffs covered 
with bright lichens shoot up through a rich garment of foliage. 

Nor were tliese earth-born castles bare, 

Nor lacked they many a banner fair ; 

For from their shiver'd brows display'd, 

Far o’er the unfathomable glade, 

All twinkling with — the dowdrops sheen. 

The briar rose fell in streamers green, 

And creeping shrubs, of thousand dyes. 

Wav’d in the west-wind’s summer sighs.’* 

A rough pathway leads to the bottom of the falls, but, owing to 
their vast height and to a bend in the ravine below, no distent 
and coinpreliensive view of the whole can be had from beneath. 
Above, however, good and convenient points of view have been 
discovered and paths cut to them, and the grand beauty of these 
Falls can be enjoyed at leisure from various places, each of which 
has its special advantages. The first sensation is one of disap- 
pointment, for it takes time for the eye to take in the vastness of 
the scene on which it is gazing. It grows on one, ami more 
enjoyment of, and more capacity for enjoying, the glorious beauty 
here displayed by Nature is experienced after three or four days of 
gazing. A very comfortable rest-house has been built at the top 
of the Falls by the Bombay Government. 

Many years ago two officers of the Indian Marine visited the 
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spot and determined to ascertain the exact height of the Fallsi in 
a daring way which is fully desqribed in a book kept in tht. rest- 
house. They managed to get a stout rope stretched across two 
rocks, swung a cradle on it, and pulling themselves out in this 
cradle let down a line, set off in fathom lengths and furnished with 
a lead. Bythis means they measured the depth with almost exact 
accuracy. It has since been fixed by careful levelling. 

Everywhere along the Western Qh&ts, from Gairsoppa to the 
Kundahs near the Nilgiri Hilis, the scenery is beautiful. Some- 
times it is of a quiet, peaceful nature, rolling away through ex- 
quisite park-like lands, with gr^at solitary trees, or else masses 
of foliage, just where they ought to be : at other times the hills 
assume a rough and ragged appearance, or, again, are, on their 
western slopes, covered with enormous stretches of dark forest 
falling to the level of the lower lands, which are rich with great 
streams and rice fields and cocoanut groves, all bounded by the 
waters of I be Arabian Sea, which glow like gold in the setting sun. 
Among the hills, and generally in the east thereof, are the drooga 
(durga) or fortified hills. The villagers hereabouts are a tho- 
roughly good lot of fellows and ready enough for sport. 

In the western jiarts of the district bison are still to be had, and 
for real hard work, combined with good stalking and woodcraft, 
bison shooting is not easy to beat. Seated around a blazing log firo 
about y u.M., outside the tents, and distributing a few cheroots 
and encouraging the native to talk, is the way to get at the hearts 
of these people. Puffing away, and grunting now and then, some 
old gonda (or squireen of the village) will open out his secrets, 
where the bison are, where you should go for deer or for an old 
boar, or he will tell a tale perhaps. How the old Polygar who 
held the fort at Maharaj droog, years ago, long before the Dhore^ 
gallu (Europeans) came into the country, was a great ahikariy fond 
of all kinds of sport, and very brave. Was it not he and his 
brother Bela who went inside the nets with their spears and killed 
a wounded tiger alone, when all the other men refused to go in ? 
And did not he kill two wild boars in one day in his areca nut 
garden with nothing but his karr kaththiy or big knife ? He had 
had many children, but they were all daughters, fifteen of them, 
till at last the God gave him a son, and now he could die happy ; 
for was there not one, a son of his own begetting, who would 
perform the ceremonies at his death ? So the old Naik rejoiced 
greatly, and, being a vigorous old man, ho lived on till his little 
son was now eight years of age, a bold, fearless boy, and already 
noted for his courage and agility. But his uncle bated him, and 
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stirring np intrigues against his own brother, this nnole persuaded 
two neighbouring Polygars to besiege old Tirmal Naik in his 
stronghold, and they shut him up and put him to great straits. 
He made many bold sallies, but he could not drive off his enemies, 
and there was now little left in the Droog for Tirmal Naik and 
his men to eat. One day a sore longing came over him to eat 
flesh, for he loved the flesh of deer, and now for many days they 
had had nothing but a handful of parched grain and a little water; 
and his son, dear to him as his life, was hungry and asked for 
food, for flesh meat. So the Poly gar called his cook and said, 
“ Get us meat ? ’’ “ Whence can I got you meat, 0 Naik ? Give me 
meat to cook and I will cook it, but spenk not so foolishly.” “ If 
you do not find and prepare meat for me by tomorrow noon, I 
will kill thee and eat thy flesh,” said Tirmal Naik in anger and 
foolishness. So the cook turned and went away, and on the next 
morning Tirmal Naik made a great sally on the hoiegers and killed 
m.'rtiy- of them and came back weary and hungry. As he came 
into the house he smelt the smell of roast flesh, and his spirit 
Revived within him ; and, after washing his feet, ho sat dowm and 
the cook set meat before him, and he ate, and when ho was satis- 
fied, he sent word to the women’s rooms that they should bring his 
son that he, too, might eat and rejoice. He sent, too, for the cook 
to reward him. But the messenger returned saying that the boy 
could not l)e found *<11100 the morning. Then the cook came in, 
and Tirmal Naik laughed and said, You found me meat when I 
told you that I would eat you if you did not find food that I longed 
for. This is sweet, good food, and wdien my son hath eaten you 
also shall eat and rejoice. Whenc (5 did you got the meat ? ” and 
the cook said 0 Naik I that flesh is the flesh of your son.” 
Then Tirmal Naik fell backwards, his hands dropped by his sides, 
and the liglit went out of his eyes. Ho lay like one dead for a 
long while. Then he arose and called for his horse, and they 
brought it. lie told them to dye its bail and mane pink, and the 
golden saddle cloth was put on it, and the golden bangle was 
clasped on its knee, and Tirmal Naik mounted it, his sword by his 
side, his leather targe hanging on his back, and his spear in his 
hand. Waving his hand to his people, who stood wondering 
around him, he rode fiercfdy to the edge of the great rock that 
projects from the easb^rn face of the mountain, and, urging his 
frightened horse over it, together they sprang outwards, and so 
Tirmal Naik leaped into death. 


G. J. V. S. 
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STATEMENT OF AVEHAGE SELLINf} RATES FOB 
THE QUABIEB ENi)INrT 30th SEPl'EMBBU, 1889. 

Ai Mebrut. 


Sfl 10' tors (poles), per score trom 
SAl karis, 12 x S'' x 4" „ „ 

8Al bod-posts, 7' x 2^" X 2J",, „ 

Bamboos of t)' to 10 , per 100 score, „ 

At Cawnporb. 


Rs A. p. as. A. r. 
10 0 0 to 20 0 0 

25 0 0 „ 40 00 

7 8 0 „ 12 10 0 
2o 0 0 „ SO 00 


Sal 10' tors (polos), per score frorn 
Sain karis, 12 xC^"x4" „ „ 

Sal bed-posts, 7' X 2^'^ X 21-",. 
Bamboos of 9' to 10', per 100 score, „ 


0 0 0 to 7 0 0 

11 0 0 „ 13 0 0 

4 0 0 „ 5 0 0 

40 0 0 to 60 0 0 


At BULANDSnAHR. 


8A1 10' tors (poles), per score from 
Sdl and sain, &c , karis, I 

12' X 5" x4", / »» » 

S&l bed-posts, 7 ' X 2 X 2 „ „ 

Bamboos of 9' to 10', per 100 score, „ 

At PlLlBHlT. 

Sdl 10' tors (poles), per score from 
Sdl karis, 12' x 5" X 4" „ „ 

Sdl bed-posts, 7' x2V'x2i'’ „ « 

Bamboos of 9' to 10', per 100 score, ,, 


0 0 0 to 0 0 0 

0 0 0 „ 0 0 0 

0 0 0 „ 0 0 0 

60 0 0 „ 65 00 

40 0 0 to 70 0 0 

30 0 0 „ 40 0 0 

6 0 0 „ 6 4 0 

60 0 0 „100 0-0 


0. Bagshawb, 

Conservator of Forests^ Central Circle, 

P, and Oudh. 



y. J^oTES, Queries and ^xtracts. 


Oke of the World’s Wonders. — In a secluded ravine or glen, in 
a small island that lies in the Indian Ocean, away from the high- 
way of commerce, of travel, and of pleasure, and therefore rarely 
visited, there grows, and has grown through many ages, a won- 
drous palm tree that may he fittingly ranked amongst the few won-* 
ders of the world. It is difficult to fix the time when the fruit of 
the coco-de-mer palm first began to attract the attention of tra- 
vellers. Mention appears to have been first made of it by the 
Portuguese voyagers round the Capo of Good Hope towards India. 
At comparatively rare intervals the coco-de-mer nut was washed 
ashore upon the east coast of Madagascar, the east coast of Africa, 
and occasionally as far north as the Maidive islands. Rarer still, 
it was found floating at sea. All searches for the tree that bore 
the strange-looking thing having proved unavailing, and as it had 
never been seen in any other part of the world, it is no wonder 
that in those ages some queer legends became attached to it and 
were believed in. The commonest and, perhaps, the most natural 
one, assigned the habitat of the coco-de-mer to the bottom of 
the sea. It was believed to be the product of a submarine plant, 
forests of which were thought to be growing at the bottom of the 
Indian Ocean, somewhere in the region of the Equator. The coco- 
de-mer had never been seen growing on land. It had always 
come from, or been met with at, sea, and therefore it was quite 
natural to conclude that it was a native of some part of Father 
Neptune’s dominions. It bore a curious resemblance to an over- 
grown hybrid cocoanut ; hen<je it was called in French coco-de- 
incr — Anglice, sea cocoanut. The mystery of ages was solved, 
however, when Mahd de la Bourdonnais, the Governor of the 
French Possessions in those parts, discovered the Seychelles Ar- 
chipelago. But the solution of that mystery only gave rise to an- 
other. Here was a group of upw^ards of 20 islands, 11 of which 
bore a dense vegetation, and yet the coco-de-mer grew only upon 
two of those islands, and those not by any means the largest of the 
number. Other islands there were within a distance of a dozen 
miles, and several more within 20 miles, and yet this strange plant 
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had elected isle Praslin and isle Cureuse as its domicile, and 
obstinately refused to budge therefrom. More than that, % re- 
sents every attempt to naturalise it elsewhere, and shows that re- 
sentment by refusing to grow and flourish at the rate at which a 
grateful and well-behaved tree should do. Leaving out of the 
question those places beyond tJie seas in which attempts have been 
made to naturalise ii, the coco-de-mcr does not take kindly to the 
soil of any other island in its native archipelago, except those of 
Praslin and Cureuse ; and even respecting these two islands a 
word of explanation is necessary. They are merely divided by an 
arm of the sea about 500 yards wide, and the lay of the land and 
other indicah’ons go to prove that at one time the two islands were 
one. The French in de la Bourdonnais’s time are said to have 
found Praslin and Cureuse nearly covered with coco-de-mer forests, 
hut the trees now left standing would not cover one square mile, 
and even those, unique though they be, narrowly escaped falling 
victims to the ignoraucc and cupidity of the Uoths and Vandals 
who inhabit thosc^ parts. Happily, however, the Linnean Society 
heard what was going on, and about 12 years ago moved the Sec- 
retary of State fur tlio (.Ndonios to stay the hand of the destroyer. 
Fortunately, the greater ])orlion of the ravine is Crown land, and I 
think it was Lord Carnarvon, then at the Colonial Office, who 
directed that measures should be adoptoii to preserve the old trees 
and fosler the growth of the young planis. 

And now for a short account of the plant itself. A ripe nut 
falls, or is laid, upon the ground. In two or three months’ time it 
will germinate and begin to take root. At the end of a year or 
so it will throw out a spike, which grows to a height of 40 to 
45 inches, is about inches in diameter, round, and sharply pointed 
at the top. This is the future leaf. At the end of another ycr.r a 
second spike sprouts and grows close by the side of the first one. 
The second spike does not sprout from the tirst one, but comes out 
of the ground close by the side of it. As the second grows, the 
first spike gradually and slowly unfolds and expands into a leaf, 
the shape of the leaf of the fan-palm. At the end of the third 
year a third spike makes its appearance, and, as it grows, the 
second shoot unfolds and becomes the second fan-like leaf of the 
future tree. As the spikes, or, more properly speaking, as the 
leaves shoot, they are arranged in a clump, so that as they grow 
they assume an all-round appearance. From this account it will 
he seen that the coco-de-mer palm only puts forth one leaf a year. 
As a matter of fact, it does not always aocomplish that much, fox 
trees have been occasionally known to go 15 months between 

3 0 
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putting forth leaf and leaf. At the age of from 15 to 30 years 
the plant — it has not yet assumed the dimensions of a tree — is at 
its best from an artistic [K)int of view. The leaf-stalks spring 
straight from the ground as from a common centre, to a height of 
about 10 feet or 15 feet. Then comes the leaf, and, a glorious leaf 
it is. At the last-mentioned period — 30 years — it will be a mag- 
nificent fan-like structure, 15 feet by 20 feet. Leaves have been 
frequently observed which measured 18 feet by 25 feet. It can be 
easily imagined what a stately clump of gigantic palm-fans a dozen 
or twenty of such magnificent leaves made — all of them being 
nearly of the same height, say 20 feet or 30 feet from the ground 
to the top. This process goes on for some years longer. I know a 
tree that grows in the Government house gardens at Seychelles that, 
at the age of 45 years, did not show any perceptible trunk ; the 
leaves still appeared to spring from the ground, though, upon a 
close examination, the solid trunk was found to have broken 
through the surface of the earth. The time alluded to was the 
year 1875, and any homeward-bound passenger by the Messageries 
Maritimes Co.’s steamers may land at Seychelles and ascertain for 
himself how much that tree has grown during the lost 13 years. 
There will bo no difficulty in seeing it. It is not more than 200 
yards from the landing-place, and the Chief Civil Commissioner, 
Mr. Arthur Barkly — a son of Sir Henry Barkly — does not keep 
the gate of Government house grounds locked against Australians. 
At the age of 45 years the tree in question blossomed, and it 
then became known that it was a female tree. No coco-de-mer 
palm bears both male and female blossoms. The sex of the tree- 
male or female — is very clearly defined, the blossom of the one 
bearing no more resemblance to that of the other than a horse 
bears to a house. Neither does what is called the blossom ” of 
either bear the least resemblance to a flower of any known species. 
The fertilising power of a single male blossom is sufficient for a 
small forest of female trees, if the pollen be artificially conveyed to 
them. The male tree only puts forth one blossom at a time, and 
that one blossom retains its fertilising powers for several years. 
The female blossom is nearly 12 inches across — I have seen a male 
blossom 30 inches in length — it has four or five petals about an inch 
and-a-hu)f thick, and it is a shade lighter in colour than the leaf of 
the tree. Like the blossom of the cocoanut, it springs from the stem 
at the root of a leaf-stalk, and I believe, though 1 am not certain 
upon that point, that not more than one, or at most two, blossoms 
appear at one time. There are sometimes as many as five or six 
fruit in one cluster, though that is an exceptional number. A 
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full-grown coco-de-mer nut weighs 40 to 45 lbs., and five of such 
would weigh at least 200 lbs. The stalk that bears this weight is, 
therefore, not only strong in itself, but it is supported by mecha- 
nical means of Nature’s own contrivance. In the underpart of 
the flower-stalk there is a slit, deeply indented. As the stalk 
grows, this slit and indentation become more fully developed. At 
a little di§tanco below the flower-stalk there springs out of the 
trunk a thick wodge-like substance at an angle of about 40 degrees 
with the stem, and as the wedge and the flower-stalk continue to 
grow, the edge of the former meets the -inflentation and grows 
into it. Thus, as tlie fruit increases in weight, Nature has pro- 
vided a powerful natural strut that materially helps to support the 
burden. We now come to a fourth part in connection with the 
coco-de-mer palm, which is, perhaps, the most surprising of all. 
From the fertilisation of the female blossom to the time when the 
ripe fruit will drop oif the tree a period of ten, and sometimes 
eleven, years will clajise. This will not appear very astonishing 
when we recall the fact that this strange tree puts forth only one 
leaf in twelve or fifteen months, that the blossoms appear at still 
more distant intervals, and that these same blossoms retain their 
propagating properties for four or five years. Naturally the 
growth of such trees is slow, and a hundred years, after the first 
few hundreds have passed, make no perceptible Jififerouee in their 
height. 

Let us take a look at the tree in its native glen at Praslin. 
This island lies 20 miles from the island of Mah6, and can be 
seen from the deck of the mail steamer as she rounds St. Ann’s 
Island on the way to her moorings in the outer anchorage of Port 
Victoria. On my first visit to Praslin, I went across from Mah<^ as 
the guest of Captain C — , commanding H. M, S. Flying yish» 
There was a safe anchorage for the launch inside the reef, and 
we went ashore. A 10 minutes’ walk over an alluvial flat brought 
us to the mouth of the ravine, and upon arriving there we found— 
what generally happens in similar cases — disappointment. It is 
nearly always so. The Falls of Niagara, for instance, almost inva- 
riably come short of the traveller’s expectations. But the fault is 
entirely his own. He has formed an ideal standard that not even 
Nature can approach. It was so in our case with the ravine. One 
had to get accustomed to it, and to think, before its peculiarities 
were understood and appreciated. I have already said that the 
authorities had to interfere a few years since to prevent the utter 
extermination of the coco-de-mor trees. It will, therefore, be easi- 
ly understood that the most ancient of these patriarchs of the 
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vegetable kingdom are novr to bo connted by hundreds instead of 
by tens of thousands. These, the oldest of the species, have attain- 
ed a height of 100 feet, and the stem of the very tallest amongst 
them is not more 12 to 15 inches in diameter. As the trees in- 
crease in age, the noble proportions of the leaves diminish, and the 
head of a very old tree presents an undignified appearance. The 
leaves appear out of all proportion when compared with the height 
of the stem, and a ragged cabbage on the top of a high pole would be 
a fair caricature of a full-grown coco-de-nier tree. The question 
arises, however, when is one of these trees full-grown ? No one can 
tell. The most experienced of botanists can only pronounce those in 
the ravine — the oldest of them — to bo thousands of years old. 
But how many thousands ? It is agreed that they may bo antedi- 
luvian, but no one can assert that such is the case. It is a curious 
sensation, though, to sit down and look at one of those trees, and 
reflect upon the possibility of its having taken root about the time 
that the Chinese Empire was founded. And why not ? A tree 
that can keep one of its leaves alivo for a quarter of a century 
must possess an astonishing amount of vitality somewhere. The 
ravine in which the tree grows is also worthy of the strange 
associations connected with it. It is formed by tw'o spurs of a 
mountain which are thrown off in a south-westerly direction. 
The sides are very steep, and about 500 feet in height in places. 
It is upon these sides, and in the rich bed — about 100 yards 
wide — that the tree grows. There is a footpath running' along 
the ridge up one side, across the head of the ravine, and along 
the ridge on the other side. But that is not the way to see the 
ravine. The spectator should not look dowm from the top to the 
bottom, but from the bottom towards the top. In the former 
case ho looks upon the tops of the trees for the most pari, and 
cannot form the least idea of the gloomy grandeur that lies hidden 
at the bottom of the gorge. There he will find himself in the midst 
of a perfect jungle of young trees (the coco-de-mer is young up to 
the age of a hundred years), the leaves of which roof him in 
overhead, envelop him at midday in a solemn twilight, in the 
midst of which are engendered thoughts, e'ipecially if he be alone, 
such as were never begotten in the aisles of the stateliest cathedral 
ever built by human hands. The leaves of the young trees are the 
largest, the thickest and the strongest. A very slight breeze is 
sufficient to move them. But the terra “ rustling of the tree leaves,” 
would be misapplied to them. They have a music quite their own, 
that rises and falls like the dashing of surf upon a reef of coral. 
If, however, any one desires to hour this music at its loudest, it 
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must be heard when the south-west monsoon blows straight up the 
ravine, and expends its fury upon a hundred thousand of these 
gigantic fans, anyone of which would form iho side, from floor to 
ceiling, of a fair-sized room. To any one who enters for tho first 
time at such a season, the effect is terrific and appalling in the 
extreme. I *havo been in a storm at sea, and have heard the hea- 
viest surf dashing against rocks, but neither of these convey any 
idea of the crashing, deafening din, noise, uproar — call it what 
you please — to he heard there. On the deck of a ship, in the dir- 
est storm, one can at least see what is going on around. But in 
the ravine all is gloom, in tho midst of which can bo seen thousands 
of gaint leaf-stalks swaying about like human arms, and dashing 
the enormous leaves they hold against other loaves nearest them. 
It is a crashing, deafening, furious war of leaves, fighting against 
one another, in a mdUe the chief characteristic of which is indes- 
cribable noise and cont usion. The bed of the ravine is strewn with 
immense boulders of granite, which at intervals of time have 
rushed headlong down one or other side of the mountain ; and as 
the shrinking eye glances upwards, whenever an opening is formed 
through the war of leaves, it discerns numbers of other boulders 
apparently only awailing tho merest bnich to send them hounding 
after their follows. It requires more thn n a trifling effort to keep the 
nerves perfectly steady in the midst of such surroundings, albeit 
one’s reason tells us that the chances are against ono of said boulders 
budging from its place for 20 years to come. From this imper- 
fect, though certainly not overdrawn, description of the coco-de- 
mer ravine, it will bo seen that there is something weird and 
uncanny about it, and that, when a strong south-west monsoon 
surges up the gorge and sets tho enormous leaves warring against 
each other, the scene is changed to one of awful sublimii / and 
grandeur. Such a place, and a tree with such a history, could not 
fail to produce a deep impression upon tho imaginative mind of 
the late General Gordon, who loved to ramble there and speculate 
upon the past. Special duty took him to Seychelles a few months 
before he entered the service of the Cape Government, and he was 
charmed Avith over^^thing he saw there ; and he more than once 
expressed his intention of returning to end his days at Seychelles 
when his services were of no further use to the outside world. 
Alas, his days were ended in a place far different in its surround- 
ings. As to whether the tree would ever attain perfection in any 
other part of tho world is a question yet remaining to be solved. 
There is not at presort a singlo coco-de-mer outside of Praslin and 
Gureuse that has attained tho age of a hundred years. There are 
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two growing at St. Ann’s, and two or, perhaps, three at Mah^. 
One of the trees at Mah4 Is about 70 years old, but it does not 
thrive well. That one in Government house grounds is more 
lusty, and will be now about 60 years old. One of the two trees 
at St. Ann’s is a male, and it was in blossom in 1873. I saw 
the same blossom carried away four years after by an officer of 
one of Her Majesty’s ships, who had begged it as a curio from the 
proprietor of the tree. The kernel of the coco-de-mer is quite use- 
less. If the fruit is plucked when seven years old, and opened, the 
shell will be found to contain a thick, white, semi-transparent jelly- 
like substance. It is rather sweet to the taste, but very insipid. 
The size of the nut varies from 10 inches to 20 inches in length, and 
from 10 inches to 14 inches in breadth. It is enveloped in a thick 
coating of fibre similar to that of the cocoanut. When quite ripe 
the shell is nearly black, and if sand-papered will receive a fine 
polish. I have now by me two of the most perfectly formed speci- 
mens obtainable. A rough nut may be purchased at Seychelles 
for four or five shillings. Symmetrically formed specimens are rare, 
and cost from ten to fifteen shillings. ' A great variety of fancy 
articles is manufactured out of the young leaf, and it was the 
desire to obtain this leaf, which really forms the heart of the plant, 
that led to the destruction of many thousands of these remarkable 
trees. Had not this Vandalism been checked in time, it is moro 
than probable that twenty years hence not a coco-de-mer tree 
would have been loft in the universe . — Melbourne Argus, 

Thk Working of Timber Forests in India. — The system on 
which a vast majority of the Indian timber forests are now 
being worked, is that known as the Method of Selection Fel- 
lings.” This method of treatment consists in working over an- 
nually a very considerable area of forest, and felling out hero and 
there a certain number of mature marketable trees, which have 
attained the required diameter, and others wdiich are malformed 
or diseased, and would consequently either deteriorate still further 
or perhaps even die before the next foiling takes place. This 
method of treatment is generally supposed to be analogous to 
the French system known as “ Jardinage.” Jardinage as applied 
in France is a most excellent method of treatment, and answers 
admirably, ensuring as it does natural reproduction, which is the 
essential point of all rational methods of treatment. The condi- 
tions under which the syst-cm is applied in Franco and India are, 
however, very different, and it is more than doubtful whether Jar- 
dinage as now applied to certain forests in India, is likely to be a 
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success. In forests of protection where the object in view is to 
maintain a continuous leaf-cover,, where revenue is a minor con- 
sideration, and where it would be imprudent to open out the forest, 
either for fear of landslips, the washing away of the soil, or on 
account of strona^ winds, which might cause the total destruction of 
the forest, Jurdinage is the only system which could be applied 
with any probability of success. It is in such forests only that 
the French Forest Department employ the system for the treat- 
ment of timber forests. In Indian forests similarly situated the 
method of selection fellings must be adopted. In France, forests 
worked on the “ Jardinage ” system, are, as a rule, forests of pure 
silver fir, pure springe, or of beech mixed with silver fir and spruce. 
Under the mature trees is generally to be found an advance 
growth of young trees and seedlings of the same species, nnaccom- 
panied by thick bushy undergrowth and grass ; the gap made by- 
felling the ripe tree is therefore soon filled up by others of the 
same species, which only required more light and space for further 
development. Under such conditions, provided the number of trees 
felled is not excessive, no danger accrues to the forest, as the 
continuous leaf-cover or canopy is not interrupted, and a regular 
sustained yield and annual revenue can be relied on. Jardinage 
so applied, is in fact the system of treatment which resembles, 
more than any other, the action of nature in virgin forests, where 
fires, cattle, and the destroyer’s axe have never entered : the old 
mature trees being cut down and utilized instead of being allowed 
to fall and rot. In India the method of selection fellings is being 
applied under very different conditions, not only to forests of pro- 
tection, and to pure forests or to those composed of at the most 
two or three different kinds of trees, but to timber forests situated 
at comparatively low altitudes where no danger is to he apprelrend- 
ed either from winds, landslips, &c., and which contain 20 or 30 
different species of trees. Such forests have, as a rule, been work- 
ed for years. The system of working, if indeed it can be called a 
system, consisted in removing sound mature and, in many cases, 
immature trees of the more valuable species ; and to make matters 
still wors^* these forests have been subjected to the ravages of fire 
and cattle. In such forests, therefore, it is not surprising to find 
an almost total absence of seedling re-growth, for the ground is 
often covered with an almost impenetrable matted growth of grass 
6 or 7 feet high, and of bushes and thorny creepers such as 
Helicteres Isora, Acacia pennata^ and Ccesalpinia sepiaria. The 
working plans framed for these mixed forests, containing, for exam- 
ple, such trees as Tectena grandU^ Dalhergia latifolia^ Pterocarpus 
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MaTsupium^ Terminalia tomenfosa and paniculata, Lageratrcmia 
microcarpa^ Anogdssus lati/olia^ &c., generally begin by stating 
that the primary object of the plan is to substitute regular for 
irregular working, to ensure a sustained annual yield, and the 
gradual improvement of the forest. To show how the sustained 
yield can be maintained for the next twenty years or so, tables are 
given showing the number of trees to be felled annually in the 
different compartments and the probable revenue which will be 
realized, the calculations being based on valuations made either in 
selected areas, or over a certain percentage of the area in each 
compartment. Provided the calculations are correct, a regular 
sustained yield is maintained for a period of 20 years, and a system 
of regular is substituted for irregular working. As only mature 
marketable trees are to bo felled, the area over which the annual 
felling takes place is more or less considerable, for the forest may 
be so situated that it would not pay to remove inferior classes of 
trees. In order, therefore, to procure the annual yield, it may be 
necessary to work over 1 ,000 acres. 

Although the provisions of the working plan concerning the 
number of trees to be felled annually are most precise, prescribing 
as they do the exact number of cubic feet to be taken out, the area 
over which the felling is to take place, the minimum diameter 
below which no sound tree may be felled, the provisions which 
are to ensure natural reproduction and an increase in the propor- 
tion of valuable, over worthless trees, are generally extremely 
vague. Fire protection and the exclusion of cattle, without which 
no working plan would be complete, are of course provided for. 
These by themselves might be sufficient, if the Indian forests re- 
sembled in the slightest degree those of Franco, but as shown 
above, they do not. Teak, for example, requires in the first place, 
a soft pliable soil, accompanied by a considerable amount of mois- 
ture, in order that the seed may germinate ; and even in places 
where an absence of matted roots allows of the seed reaching the 
ground, the earth is often rendered so hard by the action of fire, 
and the hoofs of cattle, that germination is impossible. If by any 
chance the seed reaches the earth under bushy undergrowth, 
where a loose moist soil permits of germination, the young seed- 
ling pines away and dies for want of light. If an intelligent ex- 
ecutive staff could be created, which really took an interest in the 
forests and did not abhor living in them, a general provision in the 
working plan, to the effect that all blanks were to be filled up by 
planting, and reproduction of teak encouraged by the removal of 
undergrowth, &c., in the area over which the previous year’s an- 
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nual felling took place, some improvement in the forest might rea-, 
sonably be expected. Unfortunately, however, an exocuti^C^ staff 
imbued with a love of the forest, and an intelligent interest in their 
work does not exist in Southern India ; for it must be admitted, 
that no occupation is more uncongenial to the native, than the 
work of a Forest Ranger, which, if his duties are to be satisfacto- 
rily performed, must necessitate a prolonged residence in malari- 
ous jungles, intested by wild beasts. Any general or vague pro- 
visions therefore for the im[)>*)Voment of the foresfc, which demand 
a certain amount of savoir fairp^ and allow necessarily more or less 
latitude to the executive officer, are treated as a dead letter. The 
consequence is that working plans, on the method of selection fel- 
ings, although framed with the very best intentions, fail to ensure 
the desideratum of good forest management ; they may, and in 
many cases do, provide a sustained yield and regular annual reve- 
nue for a short period of years ; improvement fellings they may 
be, in the sense that they remove and utilise trees which are past 
maturity ; hut thiii tliey will lead to the total extinction of teak, 
and the more vul liable species is more than probable. Another 
method of treatment is being applied most successfully under cer- 
tain conditions to timber forests in France, which has the advan- 
tage of working over a comparatively small area annually. As, 
under the system, trees of the same age become grouped together, 
mature trees will, therefore, only bo found in one portion of the forest 
at any given time, instead of scattered about over the whole area, 
as is the case in forests treated under the method of selection fel- 
lings. Further, while prescribing the maximum number of cubic 
feet to be removed annually, it states definitely the exact area over 
which cleanings and thinnings necessary for the removal of bushes, 
and inferior growth, and for the gradual development of the young 
trees, are to be made simultaneously with the principal fellings, of 
which the main object is the realization of. revenue. This latter 
system, whore conditions permit, should gradually be substituted 
for the method of selection fellings. The substitution, however, can 
only be gradual, and must extend over a great number of years. 
As the method of selection fellings is the only system which can 
be applied to forests of protection, and as it will of necessity, on 
account of the conditions wdiich exist, be continued for a certain 
number of years in a very large proportion of other timber forests, 
its execution should be carefully watched, and very definite provi- 
sions laid down for ensuring a ro-growtli of teak and other valuable 
species. Such provisions should prescribe the area over which 

cleanings and thinnings aro to take place annually, and if in addi- 

3 i» 
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|tion to this it be proscribed, that for every mature tree felled, ten 
seedlings are to be planted the following year, future generations 
may see some improvement in the forests of Southern India ; but, 
if on the other hand we are to be satisfied with working plans, 
which after all is said and done, are too often mere arrangements 
for obtaining a guaranteed annual revenue for a short period of 
years only, and simply suggest improvements, which are never 
carried out, a rapid deterioration of the forests must be the result.* 
— (^Madras Mail), 

Canes and Sticks used in the manufactube of Walking Sticks, 
Umbrella Handles, &c. — Coffee. — These sticks are the produce 
of the ordinary or Arabian coffee-tree {Coffea aralica)^ and are 
brought hero from the West Indies. They are very hard and heavy, 
with a light-coloured bark, and have but little to recommend them. 

Ebony. — Several kinds of ebony arc known in the trade as Ceylon, 
Macassar, and flowered ebony. The two former are the produce of 
D.iospyros Ehmum^ and the latter of a totally difterent plant, namely, 
Brya ebenua. The first is a native of Ceylon and India, and 
furnishes the best true ebony, while the second is a small tree, native 
of the West Indies, and is sometimes known as green ebony and 
cocos-wood, so much used for making flutes. The ebonies furnish 
very choice sticks, which are cut from the solid wood. 

Eucalyptus. — This, as its name implies, is the produce of Euca- 
lyptus globulus, better known, perhaps, as the blue gum. It is a na- 
tive of Australia, but has been introduced into many other parts of 
the w’orld. The supply for the stick trade comes from Algeria. 

Furze. — Sometimes also known as Whin or Corse (Ulea: euro- 
pceus). — The stems of this common British plant are, as is well 
known, very irregular in their growth. When they are straightened 
and properly dressed, however, they make extremely pretty walk- 
ing and umbrella sticks, and are in great demand. 

Myall Wood {Acacia IwmaJophyUa), — A leguminous tree of Aus- 
tralia, the tiolet-scented wood of which is w'ell known, and has 
been much used of late in the inanufactiiro of pipes. The sticks 
are not polished, so as to preserve the scent. 

Nana Canes. — This name has b<!en given to the hollow reed-like 
stems of Arundo IJovax, the rhizomes of which form excellent han- 
dles for umbrellas and sunshades. They are imported from Algeria. 

Oak (Qttnnis Hohur), — The saplings and hranches of this well- 
known British tree are much used for walking sticks, and are 

* We have put in this article, not because wc agree at all with the writer, but to 
point nut'in a future isatip, the uuineiouB niistakeB uud uiiBStatcinciitB with which 
the article brietloa. — [t'D.] 
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always in demand. Under the name of Brazilian oak, a sticki^ 
that has met with a very large demand has been known in the 
market for some few years. It is corrugated longitudinally, and 
knotted throughout, the knots being especially thick near the 
knob. Though this stick is a grout favourite, its botanical origin 
at present is. obscure. It is imported froii Bahia, and is sometimes 
known also as CeyKm vine. 

Orange. — The orange sticks, v;hich are imported chiefly from 
Algeria, are prol)al)ly the pruJiice of other allied species besides 
that of the common orange Aurantiuni), The bark of tho 

orange, when dressed and polislied, has a bright, greenish colour, 
with white streaks, and makes extremely pretty sticks, for which 
there is a con 'lunt demand. 

Orange, Black. — This is a distinct product from the foregoing, 
and is not furnished by any species of Citrus^ but by the common 
broom (^Cyiisus scopariuh). The l)ark has somewhat of tho orange 
marking, but its colour is nearly black, as its trade name indicates. 
It is imported from Algeria. 

Palmyra. — These sticks are cut from the solid wood of the 
palmyra palm of India ( Borasms Hahelll/ormls), Two varieties are 
known, black and red, the one with intense black lines, the other 
with red. The wood is imported from India. [The red must be 
cocoanut wood ? — Ed., T. A. ] 

Penang Lawyer (Licuala acnii/uia). — This is a palm, tho sap- 
lings of which, with the roots attached, are imported in consi- 
derable quantities from Penang. 

Pimento {Pwwnta officinalis). — A tree common in Jamaica, 
where it is largely cultivated for the sake of its fruits, which are 
tho allspice of commerce. For the stick and umbrella trade, largo 
quantities of tho young saplings are imported from the Wcot In- 
dies. The sticks are valued specially for umbrella handles, in con- 
sequence of their rigidity and non-liability to warp. 

Pomegranate {Punica Granatum), — These sticks como mostly 
from Algeria, where they are specially cultivated. 

Rajah Cane. — This favourite stick has been known in commerce 
for some twenty years or more. It is imported from Borneo, and 
for a long time after its introduction its botanical origin remain- 
ed a mystery. It has, however, since been referred to tho genus 
of palms, E'wjelssonia^ and probably to the species minor. The 
commercial name rajah is said to be derived from tho fact of the 
duties paid for its export being claimed by the Rajah of Borneo. 

Rattan. — Under this name a variety of sticks, apparently the 
produce of difforoiit species of Calamus^ are known. Thus we 
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have root rattans, white hard-barked rattans, monster rattans, 
miniature rattans, and so on. They are all of a similar character, 
with the scars of the fallen leaves strongly marked in transverse 
rings. They are the produce of Eastern countries. From the 
foregoing notes it will be seen how extensive are the resources of 
the walking and umbrella stick trade at the present time, and how 
the forests and jungles of the world are laid under contribution to 
supply the material. 

The following estimate of the annual imports of some of the 
principal canes from the East here referred to will further illustrate 
its commercial importance : — 


Description. 

Country. 

Approximate 

quantity. 

Bamboos, 

China and Japan, 

... 6,000,000 

Partridge canes, ... 

China, 

... 2,500,000 

Tonquin canes. 

China, 

... 20,000,000 

Malacca, .. •«. 

Siam, 

... 250,000 

Whangee, 

Japan, ... 

... 600,000 

Hattan, ... 

Singapore, 

... 100,000 

Other Eastern canes. 

China, &c., 

500,000 



28,950,000 


Besides these, the number of various kinds of rattan canes im- 
ported from Singapore and other Eastern countries amount in 
weight to about 1,500 tons, while of sticks other than canes we 
have of olive, myrtle, orange, and various kinds from Algeria, as 
many as 2,000,000 ; and of hazel, dogwood, cherry, &c., from 
Austria, Hungary and France, about 3,000,000. The total value 
of the sticks in the raw state imported from all countries may bo 
estimated at about £300,000. — J. R. Jackson, JournaZ of the So- 
ciety of Arts. 

Nitrogen of Vegetation. — Having considered in ^ previous ar- 
ticle Sir J. Lawes’ and Professor J. H. Gilbert’s evidence by direct 
experiment as to whether the higher plants or soils, by ihe agency 
either of micro-organisms or otherwise, fix the free nitrogen of the 
atmosphere, we pass on to consider the various modes of explana- 
tion adduced. 

Gains of Nitrogen . — 

(a). That combined nitrogen has been absorbed from the air, 
either by the soil or by the pkint. 

(5). That there is fixation of free nitrogen within the soil by 
the agency of porous and alkaline bodies. 



NOTSS, QUERIES iIND RZTBiQTt. 


457 


( c). That there is fixation by the plant itself. 

((f). That there is fixation within the soil by the agency of 
electricity. 

(s). And, finally, that there is fixation nnder tho inflaenoe 
of micro-organisms within the 50il. 

The balaifce of evidence recorded is considered, however, by 
the authors to be undoubtedly in favour of the last-mentioned 
mode of explanailou, and that unless there be experimental error, 
it is pretty clear that there is fixation in the soil under tho in- 
fluence of micro-oi^anisms or oilier low forms. 

Losses of Nltro(jen , — Much ol Ihe investigation that has been un- 
dertaken ill recent years has been instigated by the assumption 
that there must exist natural compensation for the losses of com- 
bined nitrogen, which the soil sutfe»*s by tho removal of crops, and 
for the losses which rc«‘ult from the liberation of free nitrogen from 
its combinations undci various circumstances. The loss by crop- 
ping, umlor the ii.'Tril r*onditions of more or less full periodical 
return by manure, o-timated by the authors to bo about 20 lbs. 
per acre. The by drainage, however, is much greater, and in 
some cases consideiable There may aKo, under some circumstan- 
ces, be loss from the >oil by the evolution of free nitrogen. Such 
loss may take place in the manure heap, or in soil very heavily 
manured, as in market gardening. 15ut in ordinary agricultuio 
such excessive manuring seldom takes place. Loss may also take 
place when the soil is deficiently aerated. But the balance of evi- 
dence is against the su])position that there is a constant and consi- 
derable loss by tho evolution of tree nitrogen from arable soils, 
which are only moderately rich in organic nitrogen, and which are 
fairly drained, either naturally or artificially. 

A compensation for soil-exhaustion , — Whether we consider, say 
Lawes and Gilbert, the facts of agriculture generally, or confine 
our attention to special cases under known experimental conditions, 
the evidence does not favour tho supposition that a balance is 
maintained by the restoration of nitrogen from the large store 
of it existing i& the free state in the atmosphere. Further, our 
original soil-supplies of nitrogen are, as a rule, due to tho accumu- 
lations by natural vegetation, with little or no removal, over long 
periods of time ; or as In the case of many deep subsoils, the ni- 
trogen is largely due to vegetable and animal remains, intermixed 
with the minwal deposits. 

The agricultural production of the present age is, in fact, so far 
as its nitrogen is concerned, mainly dependent on previous a(‘cu- 
mulations j and, as in tho case of the use of coal for fuel, there is 
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not coincident and corresponding restoration, so in that of the use 
or waste of the combined nitrogen of the soil, there is not evidence 
of coincident and corresponding restoration of nitrogen from the 
free to the combined state. 

In the case of agricultural production for sale, without restora- 
tion by manure from external sources, a very important condition 
of the maintenance of the amount of nitrogen in the surface soil, 
or of the diminished exhaustion of it, is the growth of plants of 
various ranges and characters of roots, and especially of legumin- 
ous crops. Such plants, by their crop-residue, enrich the surface 
soil in nitrogen. 

It is, as a rule, those of the most powerful root-development 
that take up the most nitrogen from somewhere ; and this fact 
points to a subsoil source. But independently of this, which ob- 
viously might help to be only evidence of the necessity of ob- 
taining water and mineral matters from below, in amount com- 
mensurate with the capability of acquiring nitrogen from the air, 
the experimental results at Hothamsted can leave little doubt that 
such plants obtain, at any rate, much of their nitrogen from the 
subsoil. 

Inherent fertility of soils . — Bearing in mind, however, the very 
large store of already existing combined nitrogen, especially in 
subsoils, it is important to consider in what way or in what degree 
this store may contribute to chlorophyllous vegetation ? 

There is, in the first place, the question whether the roots of 
some plants, and especially those of certain deep and powerfully 
rooting Leguminosae, whose root-sap is strongly acid, may either 
directly take up organic nitrogen from the soil and subsoil, or 
may attack and liberate it for further change, the nitrogen so be- 
coming more available . — Gardeners Chronicle, 


Fouests, Rainfall and Climate. — The continued cutting down of 
the forests in this section of the country, and the unusual rainfall 
of the present season, suggests a few thoughts on the subject of 
forest influence on rainfall and climate. Surely grave responsi- 
bilities rest upon those pretended scientists who can regulate the 
rainfall, the flow of the rivers and the temperature of the climate 
by cutting down or setting out trees, as the case may be. 

Here in New Hampshire, where, in spite of the fearful warnings 
and the positive predictions of terrible droughts through the 
speeches and writings of weather experts, we have cut down and 
destroyed much timber and wood, yet in Septemher, 1888, wo had 
10*97 inches of rain, and in October it also poured down upon us 
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in immense quantities. At the West, however, strange as it may 
appear to these scientists and weather rcjgulators, where there fiiig 
been more forests planted, according to statistics, than there has 
ever been on any other part of ti e gh^be, we have advices of 
terrible droughts prevailing throughout tlw^ summer of 1888,. 
Last year the* West suffered greatly for want of rain, and in Sep- 
tember of the same year wo people of New England had but *80 of 
an inch of rainfall . 

1 have been over the State oi New Hampshire to a considerable 
extent, yet I am ignorant as to whom the guilt shoiild b<> charged 
for setting out such a number oi trees since September, 1887, as 
to increase our raiiit'all in 1888, from the ‘82 of an ineli last year 
to 10*97 inches this year, or 7*51 inches above the annual average 
of a term of years. The papers inform us that it is relatively as 
wet and cold this year in old England as in New England, while 
it is unusually hot and dry in the South and dry in the West. 
Ben Jonson wruic scmoiliing as follow : — 

Of all th») ills wli'icli human life endures, 

How few are t.luv which kings can cause or cure? 

Far otherwise is it in the ca'io of our friends, the tree theorists 
and weather regulaiors ; to judge by their publications and orations, 
most of the ills to wbicb human life is lieir lies within their juris- 
diction. If any one doubts this statement let him turn to the 
Norili Ampricnv Review of recent date, and learn from one of these 
scientists how much of the earth has already been made a desert, 
and see how soon at the present rate of fonjst destruction the 
whole earth will ho one vast Sahara. The picture is one of the 
most appalling desolation, and one which, according to the scien- 
tists, may be entirely avoided by growing forest trees. 

In theory it seems true that one may shako the solar systeii-rby 
stamping upon the earth. Man may to a greater degree modify 
the climate and possibly affect the raiuhill by his operations in 
agriculture and forestry, yet I fail to find proof of such supiemacy 
over the subject as many theorists claim. 

Let us look at a few sound practical facts with a historical back- 
ing. Plymouth Colony, Mass., was settled on the easterly side of 
what 1 take to he the largest forest on the globt^ at the time, and 
again, by the Atlantic Oc ean. According to modern theory, how it 
should have rained upon the poorly-houscul Lead of our Pilgiiin 
fathers and mothers I What w^ero the facts ? The first fact which 
was recorded in Plymouth Colony was held to pray for rain. Let 
us quote again from history, to see what effect this vast forest had 
upon the rainfall in Plymouth Colony. 
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I give a list herewith of the droughts the colony endured, also 
a list of the subsequent droughts in the same section of the 
country, as published in the early records and subsequent papers. 
Recorded as above, I find the number of successive days without ’ 
rain in the year 1621 to have been 24 ; in the summer of 1630 
there were 41 successive days without rain ; in the summer of 
1657, 75 days ; in 1692, 80 days ; in 1674, 45 days ; in 1680, 81 
days ; in 1694, 62 days ; in 1705, 40 days ; in 1715, 45 days ; in 
1728, 61 days ; in 1730, 92 days ; in 1741, 72 days ; in 1749, 108 
days ; in 1755, 42 days ; all successive days without rain. 

In the summer of 1762 we have a remarkable record of 123 
•successive days without rain ; in fact, there was no rain from the 
first of May to the first of September, and many were obliged to 
send to England to import from that country their supplies of hay 
and grain to sustain life. In the summer of 1801 there were 32 
successive days without rain ; in *1802, 23 days ; in 1812, 28 days; 
in 1856, 24 days ; in 1875, 26 days ; and in the summer of 1876 
we have a record of 27 successive days without rain. 

These facts are certainly very suggestive, and are perhaps as 
reliable as the fanciful theories evolved in the brains of weather 
and forestry scientists. — John D. Lyman, Exeter, N. H., in 
American Cultivator, 


Wood Manufactures in the Punjab. — An interesting monograph 
on wood manufactures in the Punjab, drawn up by Mr. M. F. 
O’Dwyer of the Civil Service, has been published by order of the 
Government of that Province. Mr. Fanshawc, the Officiating 
Secretary, remarks on the historic fiict that before the British oc- 
cupation the demand for articles manufactured from wood was 
very limited even in buildings, carved doors and windows were 
confined to the houses of the well-to-do, and the furniture was 
scanty. It is, therefore, satisfactory to find that the native work- 
ers in wood have been able to meet the considerable demand of 
European and native customers which has sprung up under our 
rule for furniture, carriages and carts, and is able to supi)ly the 
requirements of a population growing in wealth and civilization. 
The principal supply of timber comes from Kashmir, the Native 
States of the Punjab, and Afghanistan. Of this imported timber, 
the deodar is the most costly. It is half the price of Burmese teak 
in Bombay, but it is double the cost of pine and other woods 
brought down the rivers into the Punjab. Tin? shisham and the 
tun are indigenous trees, the wood of which is as costly as deodar. 
The former resists the white ant, and it is mentioned that a cubic 
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foot of it weighs 68 pounds when green. The shisham is found 
in the Himalayas at a height from 2,000 to 3,500 feet, and is 
cultivated . universally on the plains. The wood is hard and Of 
great durability. The colour of the heart-wood is dark bay ; it is 
used for furniture, boat-building, and rsjimel-saddles and the like. 
Seeing that this wood is obtainable in the Puinjab at half tho price 
of teak, it ought to attract the attention of Mr. Wiinbridgo and of 
builders in Bombay. Tho consumption of timber in the Punjab 
shows a tendency to decline, owing to the increased use of steel 
sleepers on the railways and ot iron rails for carrying roofs. The 
value of the imported timber other than firewood is a little over 
ten lakhs. The foreign trade got into the hands of monopo- 
lists, and there is a general complaint that wood is getting scarce 
and dear. Nevc^rtbeless, tho Forest Department has some throe 
lakhs Worth of timber left on its bands, showing that the high 
price is not due to scarcity of the raw material. In Simla the 
timber trees arc being extirpated to supply fuel to the summer 
capital, biH- in the Punjab generally the supply is more than equal 
to tho demand, walnut alone being difficult to obtain. Tho 
carpenters form a caste numbering 84,000. The village carpenter 
lives from han<l to month. lie is paid for repairs in kind, and 
for new work he roeeives from 3 to 5 annas a day. His tools are 
of native manufacture ; there are ten of them, the cost of which 
is from Rs. 15 to 30. With these he msikes the plough, the cost of 
which is not more than Rs. 2-12, a yoke for Rs. 1-12 and a 
harrow for Rs. 2-8. A rice-husking machine costs Rs. 5, and a 
cotton-cleaning machine Rs. 1-12. The cost of a Persian wheel 
is Rs. 40 to 50, and that of a sugarcane crusher Rs. 45. As Mr. 
O’ Dwyer remarks, these prices do not attord a largo field for 
competition by machines of greater efficiency and improved con- 
struction. The attempt to introduce a machine of superior, type 
has only proved a commercial success in the case of sugar-cane 
crushers. The export of wheat from the Punjab has, in doubling 
ilie price of grain in the local market, doublo(l the rate of wages 
for all kinds of work. We leave to the political economists the task 
of reconciling this coincidence with tho orthodox theory that the 
rate of wages is not appreciably influenced by the rise and fall of 
the price of food, but depends upon tho supply of labour in the 
market. The wages of a carpenter at Delhi range between 3 an- 
nas and one rupee per day. The Punjab carpenters, if they are 
forbidden to copy European designs — which they are generally 
asked to do — can turn out very pretty things. Two workmen from 

the province are employed at the instance of Mr. Kipling at the 
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Kensington School of Art. There is a small but growing export 
trade in wood carvings. This class of work has not as yet made 
itself known in Bombay, where wood-carving, once so flourishing, 
is now a decaying art . — Bombay Gazette. 

The Sprouting of Seeds. — We take the following condensed 
summaries On the influence of certain conditions upon the 
Sprouting of Seeds,” from the July Bulletin of the Agricultural 
Experiment Station, Cornel University, Ithaca, N.Y. 

Iniluences of constant and vaHable temperatures . — Different re- 
sults are obtained from the same sample of seeds under different 
variations of temperature, of which the daily mean is essentially 
the same. Sprouting takes place more quickly under an essentially 
constant temperature of about 74® than under a temperature ordi- 
narily variable, which gives about the same mean. Rapidity of 
sprouting is particularly marked in beans and peas. As the mean 
temperature becomes lower, rapidity of sprouting becomes slower. 
Greater rapidity of sprouting does not appear to be correlated 
with greater percentage of total sprouting. ( Constant temperature 
of the degree here mentioned, does not appear to give greater 
percentages of sprouting ; at least, the yariation in this respect 
between the constant and variable temperature is no greater than 
that which is usually obtained from tests conducted under identical 
conditions. In the seven tests with beans, however, there is an 
average gain of 5 per cent, in favour of those under constant tem- 
perature. 

Influences of different quantities of water upon sprouting, 
quantity of water applied to seeds under test may make a remark- 
able difference in the results. Sprouting is decidedly more rapid 
in tests which receive less than the usual amounts of water given 
in green-houses. This is markedly the case in all the tests, with 
the exception of throe indifferent and comparatively unimportant 
instances. Percentage of sprouting is much greater, as a rule, in 
the drier tests. The addition of water above the amount to keep 
the earth simply moist, is injurious. The wide differences be- 
tween the results of the wet and moist tests are not necessarily 
due to the rotting of the seeds in the wet tests. This is shown in 
the tests with cucumber seeds, in which the drier tests gave similar 
or even smaller totals tlian the wet tests. 

Influences of the soaking of seeds before solving . — Groat gain in 
rapidity of sprouting, counting from the time of planting, may be 
expected as a rule, if seeds are previously soaked in water ; and 
the longer the seeds are soaked, within roasonablo limits, the 
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greater is usually the gain in rapidity of sprouting. Tliis fact is 
interesting, in face of the experience that rery profuse water/ 
after sowing gives an opposite result. This gain in rapidity of 
sprouting in soaked samples is really fictitious, however, inasmuch 
as germination actually begins in the soaked seeds before the dry 
samples are^own. In truth, the soaked seeds are sown earlier 
than the dry ones. If tliU advance in period of sowing is added to 
the date of sowing of the dry seed-, it will be found ‘‘hat dry seeds, 
as a rule, sprout fully as early as soaked setjds, and many times 
much earlier. Total amouiit of sprouting docs not appear to be 
influenced by soaking. Simil/r' results are not to be expected from 
all species of plants. 

Injluences of character of soil upon sprouting , — Variations in 
results of testing may sometimes bo expected in consequence of 
character of soil in which the tests are made. In the present 
instance, two results in potting soil as compared with tests in 
sand, app(*iu' to Ix' diu' to the greater amount of water held in the 
earth, caii^hig ilie seeds to rot. The results may, therefore, be 
studied in connection with those upon the influence of varying 
amounts of wat(iiiiio:. 

The Cultivation of Grass. — Government having lately sanc- 
tioned the discharge of the grass-cutters of the Batteries at 
St. Thomas’s Mount as an experimental measure, and substituted 
the issue of hay in its place, a new industry presents itself 
to the public, but more particular!}'' to that class already engaged 
in agriculture. It is a recognised fact among practical horsemen 
all the world over that domestic or stable horses do better on bay 
than on green grass. In no country in the world is daily cut 
green grass given to horses except perhaps in India. This is not 
from choice but necessity. The cultivation of hay in India cannot 
be said to be novel. The late General Ottley and Doctor Pritchard 
both proved the fact that first-class bay can be cultivated, and, 
though they made it pay as an industry, the selling price, Rs. 40 
to Rs. GO per ton, was in excess of the time-honoured grass-cutter 
method : hence it did not find favour with the public. The yearly 
losses by anthrax among Governiuent horses, caused by grass- 
cutters’ grass, and incontestably so proved, has forced the State to 
alter its method of foraging. In Bengal, the North-West, and 
the Punjab, rakhs are being formed and fenced for the growth of 
natural grasses ; in some cantonments parade grounds are con- 
served and cultivated on the linos laid down by the lato Sir 
Herbert Mac2)herson. It is a mistake to .suppose that only culti- 
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vated Hurdia, Cynodon Dactylon^ can be made into hay. There are 
numerous other grasses abounding in Soutbern India that cur© 
into good, sound and nutritious hay. In this connection I recom- 
mend those interested in the question of hay culture as an industry 
to got Mr. T. J. Symond’s book on Indian Grasses^ published by 
Messrs. Higginbotham and Co., Mount Road. I see no reason why 
©very horse-owner should not feed his horses on hay in preference 
to green grass ; the difficulty hitherto has been its scarcity and high 
ruling prices. We have only to look at the sewage farms at 
Madras and the parks to know what can be done. Given the 
same conditions — sun, moisture and manure — I see no reason 
why any acre of good ground (with facilities for irrigation) in any 
part of South India should not yield from Rs. 40 to Rs. 50 per 
year. From five to six crops can, under favourable conditions, 
be secured in a year. I feel sure if this industry were once 
established it would extend, a supply would be created, and not 
only would horse-owners benefit, but the poor starved cattle would 
secure during the arid months some nourishment, and disease 
would be more or less prevented. As regards the natural or 
uncultivated grasses, a good fence is absolutely necesssary. The 
coarse grasses from time to time must be rooted out, and an 
occasional dressing of manure would improve the quality and 
quantity. — Madras Mail* 


Forestry and the Chambers of Commerce. — At the conclud- 
ing sitting of the annual meeting of the delegates of the Cham- 
bers of Commerce of the United Kingdom, held on Thursday 
morning at the Hotel Metropole, under the presidency of Colonel 
E. C. Hill, M.P., Mr. Harper, Southampton, moved a resolution 
in favour of the establishment of an English School of Forestry, 
and, in doing so, said that this country was almost the only 
civilised country in Europe which had no established school of 
forestry. The age of iron, it was true, had to some extent, super- 
seded timber, but still the necessity for forest cultivation existed 
in the interest of the country and of commerce. Such a school as 
that which ho advocated might bo established at a very small cost, 
something like £5,000 a year, and the resTilt in a very short time 
would be considerable profit from the extended cultivation of forest 
trees. Sir John Lubbock, M.P., in seconding the motion, said he 
hoped it would commend itself to the unanimous approval cf the 
Associated Chambers, but there were twQi^bjoctions which were 
sometimes raised to the proposal. The first was, that forestry was 
a matter which ought to bo loft to private enterprise. Ho was 
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always anxious that whorover praciicablo matters of commercial 
interest should be left to private enterprise, but forestry a 
subject in which it was absolutely necessary that the Government 
should render assistance. The second objection was that, after all, 
this was not a forest country. This was not correct, because they 
had in Gre^it Briliiin and Ireland 2^- million acres of woodland, 
and the differoncci between having those acres well managed and 
badly managed would pay the cost of the instruction advocated 
over and over again. There wore also millions of acres in Scot- 
land and Ireland which might bo planted wiUi forest trees with 
great advantage. So far fro!n liaving a small interest in the 
question, ho thought there was no country which had a greater 
interest in tho training of young men in schools of forestry than 
this. In advocating a forest school ho did not mean that any new 
institution should be created. Tho committee upon which he sat 
avoided committing themselves to any definite proposition of that 
kind, because they felt that such a school might be well added to 
some of the oxu iiug institutions. There was a growing difficulty 
in providing for all our young men, and under tho circumstances 
it was a great ])ity that whenever foresters were wanted for India 
or the Colonies it should be necessary to take gentlemen trained 
in foreign schools. The resolution was adopted unanimously.— 
Timber Trades Journal. 


Fuel and Fodder Reserves in Madras. — The importance of 
the formation of Fuel and Fodder Reserves along Railway lines 
having frequently been mooted by tho Government of India, tho 
Government of Madras called upon Mr. A. W. Peot, the Acting 
Conservator of Forests, Northern Circle, to supply the necessary 
report upon the subject, Mr. Peot sent round a circular 1.0 all 
Collectors, except Ganjam and Vizagapatani, to draw the particu- 
lar attention of the District Forest officers to it, and to inform them 
that the principal idea in view is for the supply of fuel and fodder 
for military purposes, and not engine fuel for railways. The 
following is the substance of their reports : — The District Forest 
Officer, Kistna, states that there arc two railways in his district, 
Bellary-Kistna State Railway and Nizam’s State Railway, both 
of them being under construction. Along tho first-named lino 
tho reserved lands and proposed reserves cover an area of 5,000 
acres. Tho condition of ihe hills and lands is good, and with a 
little care and foresig]^ a good deal of fuel and fodder could be 
raised. With regard to the Nizam’s State Railway the areas 
available are about 50,000 acres. The condition of this portion 
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is even better than the other, being capable of great improvement 
as to the production of fuel and fodder. The Collector of Cuddapah 
states that the Madras Railway possesses about two miles of eleven „ 
reserved forests between Balapolle and Chegar river, and that 
ample provision has been made for the purpose along this portion. 
The Collector of Kurnool reports that the Bellary-Kistna State 
Railway Branch is the only line in the district, and it passes 
through the forests of the Yerramalais and Nallamallais. The 
selection of reserves in the former has not been completed, but 
most of the available lands in the Ramallakot taluk and lying near 
the railway stations have already been proposed as reserved forest. 
Three hundred acres of waste land containing small babul trees 
and adjoining Taggali station, and 200 acres of Yeppi growth near 
Malkapuram station, might be taken up for the supply of fuel. 
As an almost inexhaustible supply of fuel and fodder could be 
had from the Nallamallai hills at Gazulapalli and Diggomitta 
stations, the Collector hardly thinks it of any use taking up any- 
more land supply as fuel and fodder reserves besides those already 
mentioned. The Collector of Bellary states that since the receipt 
of the circular certain areas along the line have been selected and 
proposed for reservation. The Collector of Anantapore records that 
there are seven reserves along the railway line running between 
Tadpatri and Guntakul, and that there are no more reserves 
available for reservation along this line. 


Effect of Manure on Fruit. — The chemical composition of fruit 
can be changed by the fertilizers applhul to the trees and vine 
producing them. It has been found that the quality of fruits can 
be greatly improved by the judicious application of fertilizers, and 
that the percentage of sugar contained in them can be largely in- 
creased. The increase obtained is more marked in the case of 
wild fruits. Professor Goessman performed some very interesting 
experiments in this direction. Several Concord grape vines and 
several wild purple grape vines were set in pots and fertilized at 
the rate per acre of 450 pounds of dissolved bone black, contain- 
ing 12 per cent, of soluble phosphoric acid and 180 pounds of 
nitrate of potash, containing 45 per cent, of potassium oxide and 
13 per cent, of nitrogen, 52 pounds of soluble phosphoric oxide 
and 22 pounds of nitrogen. One-half of the fertilizers were ap- 
plied in the outturn and the other lialf in the spring. Three 
years after the application of the fertilizer an q^amination of the 
fruit was made and compared with that of fruit from the same 
kind of vines on land which had not been fertilized. It was 
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found that the sugar in the Concord grapes from vines unferii- 
lized was 13*89 per cent., while that in grapes whose vines h«ul 
been fertilized was 15*43 per cent'. The sugar in the wild potple 
grapes from vines unfertilized amounted to 8*22 per cent., while 
that in grapes from fertilized vines ol iho same kind wa« 13*67 
per cent. — a very remarkable increase. The most notable change 
of the mineral elements noticed in the grapes was an increase of 
potassium oxide and decrease in the calcium oxide. These experi- 
ments indicate that there is * wide field for experimentation for 
the improvement of the quality of the fruits by the skilful applica- 
tion of fertilizers. The qualitv of apples grown upon trees that 
are well fed with all the fertilizing elements needed is decidedly 
superior to that of apples raised upon trees which have not been 
fertilized. ‘‘We have implicit faith in tho truth of the above 
theory,’* says “ Southern Planter.” This theory is the explanation 
of what most men have seen in fruit raised on a farm, and what 
all fruit men practise upon in selecting land for orchards. Like 
flowers, fruits, especially apples, are apt to have their colour depend 
greatly on the corisutuents of the soil. It is an old recipe for 
deepening the color of roses to apply charcoal. We have seen it 
apparently succeed. All fruit men know that the Wine Sap, a deep 
red apple, is better and redder in the Jeep red clay of Piedmont ; 
and its colour and superior flavour on the red foot-hills of the 
southern slope of the Blue Ridge may be attributable to the iron 
in the soil and the potash in the rocks. We believe that it is this 
which makes the peaches and grapes of these high, gravelly 
foot-hills more delicious in flavour and brighter in colour than those 
of lands with quartz rocks. In Virginia, at least, there is a well- 
defined difference In the colour and flavour of the fruit in different 
localities, and these differences are as plainly indicated as the 
chemical differences in the soils of the different localities. For 
the production of wine, the quantity of sugar is tho most import- 
ant consideration . — Pemtsylvania Farmer. 

Treatment of Swampy Soils. — It is passing strange how little is 
made of natural advantages in Indian agriculture. The Nilgiri 
swamps, even after three-quarters of a century of occupation, are 
in a stjfte-ef nature. Some few are worked for peat, an unpopular 
descriptioi^ of fuel, whore there is so much cheap firewood avail- 
able. Others are conserved as feeders to our springs of water, a 
function they would perform equally well, if not better, if drained 
and cultivated. Within tho station a few swamps are converted 
into market gardens, and in a season of drought these are smiling 
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fields when all around is parched up. But the area so utilised is 
very limited. The soil of peat swamps is surfeited with vegetable 
matter in a condition not soluble, and therefore not assimilable as 
plant food, rather injuring than benefiting the crops grown. The 
proper treatment of such soils must depend upon an intimate ac- 
quaintance with their chemical constituents, but methods of popu- 
lar treatment are not the less known and can be applied. It is in 
omitting to adopt such, that the agriculturist shows a want of 
enterprise. Lifning the soil is the best method of setting free its 
valuable mineral and organic constituents and rendering them 
available as plant food; lime is slow in its action. It imitates 
nature in its processes, and is therefore the safest and best agent to 
employ, but it is expensive. There is a- speedier means ' of doing 
the same thing, one less efficient biit cheaper, namely, burning. 
It is doubtless wasteful, for the liberation of nitrogen is almost 
instantaneous, and valuable matter is driven off in too great quan- 
tity; but peaty and clayey and stiff soils have an abundance of 
this element, and can afford to lose a good deal without forfeiting 
their character for fertility. Of course, burning can only be done 
in small sections, but systematic treatment will in time ensure its 
benefit to the whole field or a large portion of it. Burning has, more- 
over, a mechanical effect in preparing the soil for more ready and 
complete aeration, which nature will perform. This is now facil- 
itated by turning over the sods with a spado, and allowing them to 
disintegrate and crumble away by the alternate action of heat and 
cold; but the operation is only partially performed, as the spade is 
not carried deep enough down, and the result, with imperfect 
drainage, is unvariably a water-logged field that causes vegetation 
to sicken and droop. The importance of drainage is, we think, 
understood by the ryot. Swamps at the commencement of culti- 
vation are parcelled into fields by drains hardly 18 inches deep, 
and of scarcely sufficient gradient to admit of the water flowing 
off; and even these shallow drains are afterwards allowed to silt 
up and choke the flow, the best of the hill-side cultivation running 
on to the swamps, and remaining there a loss all round . — South 
of India Observer, 

Transplanting. — No tree can he taken from the ground, sjiys 
0. L. Williams in Fennsi/lvania Farmer ^ without more or less 
mutilation of the roots. In most cases this is very severe. When 
a root is cut, bruised or broken, nature immediately sets to work to 
repair the damage, and heal the wound. This^is done, as any close 
observer may notice, by callus formations, or a deposit over the 
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wound of a soft and spongy bark. Now this healing process pro- 
gresses much more rapidly during the winter and spring mouths 
than at any other season of the year. 1 have seen roots nearly 
half an inch in diameter, which being cut off smoothly in the' fall 
were almost entirely healed over bjy spring. From those callused 
wounds, rootlets will start sooner and more rapidly than from any 
other point. Of tliis fact, there need be no doubt, as every planter 
of any considerable experience must have observed time and again. 
Now if wounds callus over ' luring the winter, and if rootlets 
start more readily from the soft and spongy bark at these points 
than elsewhere, is it not evident that the fall-dug and fall-planted 
tree has a decided advantage over the tree dug and planted in the 
spring ? 1 should remark right here, that often, or perhaps gene- 

rally, the leaves and branches of a tree planted in the spring will 
begin to show signs of growth before the fall-planted, but this does 
not prove that it is doing better than the other. Why not ? Be- 
cause a tree that is cut down will often do that, but it makes no 
root, and the root is the life of the tree. Again, every tree in being 
transplanted receives a check upon its vitality. The fall-planted 
tree recovers to a great extent from the check before the spring 
planted receives its cho(?k. One great point in planting a tree is 
to place the roots in a perfectly natural position, and to get the 
earth firmly among them, filling every particle of space. Now 
even if this matter has been carefully attended to, it is still more 
thoroughly accomplished by the action of the frost and the springs 
rains. Such a tree sets firmly and needs no staking. A tree thus 
planted is in its proper place at the proper time in the spring to 
begin its season’s growth when other vegetation starts, a,nd ninety- 
nine times out of a hundred this is weeks before the spring planted 
tree is dug. I would not have anyone think that I intended to 
convey the idea that spring is not a proper time to plant fruit 
trees. Spring is a proper time, but it is not the only time or the 
best time if my observation is worth anything. Now I have had 
my “ parley,” and have given some of the reasons why I prefer fall- 
planting, yet I expect to keep right on selling fifty to one hundred 
trees in the spring to one in the fall, because people are bound to 
stick to it that “ the reason he advises this plan” (fall-planting) “ is 
that he may sell in the fall nothing more or less.” 


The Bamboo Industry in Europe. — This industry, which ori- 
ginated in Great Britain, is now developing also on the Continent. 
Several Dutch firmf have commenced the manufacture of bam- 
boo furniture, which can bo made very cheaply in Holland, as 
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her Indian colonies abound in the raw material. That the art of 
making graceful ornaments and household articles of bamboo has 
made rapid progress in Holland was quite recently shown at a 
special exhibition of artistic furniture held at Haarlem. Two or 
three manufacturers are now exporting their goods to France, 
Germany and England . — Indian Engineering, 

India-uubber Industry of Upper Burma. — The trade dn this 
commodity was first brought to the notice of the Local Govern- 
ment so far back as 1870, and its export to the Lower Provinces 
did not commence till 1873, when the monopoly was leased under 
the Burmese King to Chinese firms, who superintended the works. 
The sale then averaged from Rs. 90,000 to 1,00,000, but under 
the present regime, the annual outturn is improving, and the in- 
dustry becoming more important. The forests producing India- 
rubber occupy an extensive Kachin district north of Mogoung, 
and stretching east across the Chinese border, and the importance 
of this industry was first reported by Mr. Warry of the British 
Consular Service in China. The Kachins were at first extremely 
jealous of interference with their trees ; and although they at first 
made a mistake of over-puncturing them, they are more careful 
now. Trees may oven, at the present time, bo seen punctured to 
the tenderest branches, but they do not appear to be drained to 
the extent of half their yielding power. Mogoung is the central 
town of the industry ; four-fifths of the annual supply is brought 
in there by the Kachins in the employ of the Chinese lessees ; the 
remaining is purchased by agents on the spot. The practice is for 
the lessees to make liberal advances to the Kachins to meet their 
expenses during the collecting season ; and when the produce is 
brought in, the refund is made by selling the rubber to the man- 
ager at half the market value. The Kachins, as a rule, are not 
very honest in their dealings, as they generally place stones inside 
the rubber balls to obtain a better weight, but better inducements 
lately are bringing in purer rubber to the market. It has also 
been found that the travelling agents of the lessees are very 
dishonest in cheating the producers by decreasing the weight as 
much as 60 per cent., and as the Kachins have no standard weight, 
these agents benefit considerably. Before the British occupation 
transit of rubber was subject to a tax by the chieftains of the different 
States through which the commodity passed, generally 10 per cent., 
i.e.j ten balls were given for every 100 conveyed, but now things 
have changed, and an ad valorem rate of 10 per cent, on the value 
is charged. The Kachins are very particular as to the rights of 
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extracting the rubber from their forests ; and, as an instance of 
this, some 200 Chinese labourers were brought in by the lessees ^ 
two years back, with the result that the Kachins started burn- 
ing the forests and driving out the intruders. The trade is now 
yearly flourishing, and the revenue derived is increasing ; the 
produce of the past year was 2,834 bags more than the previous 
one.— Zn«itar?. Engineering^ 

The Cocoanut Palm. — From a very interesting brochure on the 
cocoanut palm, which has recently been published at Madras by 
Dr. Shortt, formerly vSurgeon-Geiicral in the Madras Army, it 
appears that when George Herbert wrote : — 

** The Indian nut alone 
la clothing, meal and trencher, driuk and can, 

** Boat, cable, aail, and needle, all in one,’* 

he was not taking poetic license, for the cocoanut palm supplies 
man with starch, sugar, oil, wax, wine, resin, astringent matter, 
edible fruit, fibrous tissue (coir), ornaments, utensils, food for 
cattle, clothing, &c. It grows best in an alluvial and loamy soil on 
the sea-shore, and when about 80 trees are planted to an acre. 
It is indigenous to India, but grows throughout the South Seas 
and in Brazil. It has been estimated that there are 280,000,000 
trees in full bearing in the world. In South America there are 
1,000,000 acres under the cocoanut palm, in Ceylon 500,000, and 
in British India 480,000 acres. The export trade of Ceylon in all 
cocoanut products is worth £800,000 per annum. A single tree 
in India is put down as being worth a rupee a year, omitting the 
profit from the fibre and from the green and dry fronds. Taking 
bearing and non-bearing trees together, the average number of 
nuts produced is about 100. A large number of trees are bled for 
toddy,” the sap which comes from the flower spathe, and which 
when fresh has a pleasant, sweetish taste, but obtains a sharp acid 
taste after being ke[)t a few days and allowed to ferment. If kept 
longer it passes in to the various stages of fermentation of spirits 
and vinegar. It is generally used for yeast and is also boiled for 
sugar. The outer skin is used for fuel when dry, or is cut into a 
substitute for scrubbing-brushes. The shell of the ripe fruit is 
hollowed out by filling it with salt water and burying it in the 
sand for a time, when the kernci rots and is washed out, and the 
shell can then be used as a vessel. It is sometimes beautifully 
carved into cups, bottles, lamps, ladles, &c. The kernel or flesh is 
often cut into the shape of flowers or fruit, and worn in the hair or 
formed into garlands for the nock by the Hindoo women. The oil 
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is much used for making candles, and, owing to the chemical 
changes which take place, is called stearine, and is also, after treat- 
ment, used as hair oil. The wood of the tree is turned to a great 
variety of purposes, for it is hard, durable, and looks well. It is 
known as porcupine wood, and is used for veneering. The hard 
stem is converted into drums, gutters, water-pipes, boats, rafters, 
walking sticks, &c. It takes a high polish so as to resemble agate, 
and is supposed to last 50 years. The roots are masticated by the 
natives with betel as a substitute for areca nut. Insects, rats, 
squirrels, a kind of cat and dog, and a flying fox all do much 
damage to the tree or fruit. In ten years the trade of the Madras 
Presidency alone in cocoanut produce amounted to about 816 
lakhs of rupees, the nuts producing 145, the kernels 127, the oil 
306, and the coir fibre 237 lakhs. Dr. Shortt adds that the name 
cocoa is a contraction of Macaco^ the Portuguese word for monkey, 
which seems to have been applied to it because of the supposed 
likeness of the end of the nut, with its black scars, to the face of a 
monkey . — Madras Mail. 

Gutta-percha Leaves as Roof Tiles.— -These impregnated leaves 
are mostly intermixed two or three-fold in a manner that their 
fibres cross each other. By this means a thin elastic wooden plate 
of great power of resistance is formed, which always retains its 
original form, and, on account of the firmness of the sticking 
material used, is neither affected by the change of temperature nor 
weather, and may even be exposed for a considerable time to boil- 
ing water without effecting a separation of the leaves. But for 
the purpose of still further strengthening their power of endurance, 
their outer side is spread over with tar, and further covered with 
a layer of warm asphalt, hardened by impressed small gravel, 
whereas the inner side is protected against the risk of fire by the 
addition of a non-conducting matter. The advantages of this stylo 
of roofing consist in the thinness of the plate, compared with the 
necessary application of ordinary zinc roofs, as well as in the 
lighter weight. Whereas, for example, a card-board roof, which 
was hitherto considered as the lightest, weighs, including the 
material for fastening, 38 tbs. per square metre of roof surface, the 
gutta-percha or India-rubber plate, prepared as above described, 
has a weight of only 14 tbs. per square metre. As the plates are, 
moreover, very large, there is no need of any further protection, 
and they are merely nailed down upon laths placed at a propor- 
tionate distance from each other ; there is consequently a consider- 
able saving of both labour and cost, and yet the gutta-percha 
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roof can be used without support for a comparatiyely long surface, 
because its power of resistance against pressure or breaking is 
most remarkable. — Indior-rubber and Guttapercha Journal. 

Manure for Grape Vines. — Good stable manure thoroughly 
rotted is the.best invigorator for grapes ; whether organic fertilizers 
are best for health and longevity of the vine is another question. 
Application of bones to the grapo border is of the greatest import- 
ance, as careful examination or the roots will prove. Ground or 
broken bone is preferable to the material in an unbroken condition, 
as it allows of a more even distribution and hastens disintegration. 
Vine roots, however, will push a long distance in a straight line to 
obtain this much-coveted food. Some years since in removing a 
vine it was found that the roots on one side were much stronger 
than the others, and curiosity as to the cause instigated a careful 
search for the extremities or feeding rootlets. After several feet 
had been uncovered, the bones of a dead animal were unearthed, but 
they were so compietoly covered with a perfect network of small 
fibres as to be almost indistinguishable. Those rootlets had pene- 
trated into every crack or inequality of the bones, which evidently 
had been of great service as food for the plant. Beyond question 
iron in the soil is of great benefit for colouring the fruit. Iron 
filings and turnings answer an excellent purpose, and the efiect 
mtiy be noticeable the first season after application. Above all 
else the sweepings of a blacksmith’s shop have given excellent 
results, as we then secure manure in a concentrated form and of 
a variety of constituents ; the horse-droppings, hoof-parings, iron- 
filings, &c., combine to form a powerful fertilizer. Perhaps no 
other plant is more quickly benefited by the contents of the 
wash tubs every week. It is a mild solution of potash, and 
to be greedily absorbed at once. A plentiful allowance of wood- 
ashes forked in the soil in spring pays well in the crop of fruit. 
It may not destroy mildew on the foliage as some claim, but it 
will certainly invigorate the plant . — ew 1 ork Tribune. 

CocoANUT Butter. — The trade in cocoanut butter, unknown a 
year ago, has assumed during the past few months dimensions 
which may fairly be described as extraordinary. The discovery 
that the cocoanut contained o nutritious fatty substance admirably 
adapted as a substitute for butter was made in 1888 by a practical 
chemist at Ludwigshafen, near Mannheim, in the Rhine country. 
This chemist, Dr. Schlunk, found on analysis that the milk of 
these nuts contains some 60 to 70 per cent, of fat and 23 to 25 per 
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cent, of organic substances, of which 9 or 10 per cent, is albumen. 
Liebig had long before this discovered the value of cocoanut oil or 
fat, but did not succeed in getting from it anything like a butter 
substitute. The credit of this discovery belongs exclusively to Dr. 
Schlunk. The now butter made under his process is found to con- 
tain on analysis 0*008 per cent, of water, 0*006 per cent, of mineral 
stuffs, and 99*9932 per cent, of pure fat. It is pleasant to the 
taste and smell, is of a clear whitish colour, something between 
our buffalo butter and the tinned article imported from France, 
and can be sold at considerably less than half the price of ordinary 
butter. It is described as singularly free from acids, easily diges- 
tible, and incomparably healthier and better as an article of diet 
than the cheap poor butters and oleo-margarines with which the 
European and American markets are flooded. The nuts required 
in this new industry are imported from India into Germany, where 
the largest cocoanut butter factories are in operation in steadily 
increasing numbers, and supplies are also obtained from the South 
Sea and Coral Islands, Arabia, the coast countries of Africa and 
South America. One firm alone in Germany is now turning out 
between .3,000 and 4,000 kilos, of butter per day, the bulk of which 
is exported to America, where already a large demand for the 
article has sprung up. 

A NEWLY-DISCOVERED DUTY OF FOREST OFFICERS ! — Although 
the Burmah Forest Department has existed for some thirty years 
in the Lower Province, and in the Upper Province since its an- 
nexation, it has done nothing to improve the sanitation of the 
malarious districts, which causes fearful mortality among the 
officers in the Government service. The Department is manned 
by a large number of educated gentlemen, who have received a 
scientific training in Europe, where, especially in Italy, stops have 
been successfully taken to ameliorate the indifferent climates of 
certain localities by planting and draining ; and it is nothing but 
fair that the Forest Officers in Burmah should devote their atten- 
tion to this important subject. The Eucalj/ptus has been known to 
improve feverish climates, and has been successfully tried in Algeria 
and Italy. There is no reason why (jxperiments should not bo made 
with it in the malarious districts in Burmah. Then there is the 
common sunflower plant, which is said to possess similar virtues, 
and this could easily bo tested by distributing a few pounds of 
seed to the police stations. Besides its medicinal properties, the 
leaves of the plant are useful as fodder, while the seeds give out 
good oil for burning purposes. It would stimulate the Burman 
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to extend the cultivation by-and-by. But unfortunately the For- 
est Department does not concern itself with any other branch of the 
administration except that of producing revenue. It is a well- 
known fact that the number of officers and men who have been 
killed or wounded in Burmah during the last few years, large as it 
is, is very small compared to those who have fallen victims to the 
deadly climate of the Province. Order and peace have now been 
restored, and the local Government would do wull to turn its at- 
tention to the health and comforts of its employes, and with a 
little care and attention render the towns in the interior as healthy 
as Rangoon itself is. — Rangoon Times. 

A SUBSTITITTK FOK <yOAL. — Petrole is the name given to a manu- 
factured substitute for coal made by a firm in Minneapolis, and 
is the direct outcome of the scarcity of fuel, which has retarded 
the birth of manufacturing industries in that city, and, in fact, the 
whole North-West. It is made from sawdust, the residuum of 
crude petroleum, and a number of other ingredients, which arc 
not made known by the inventors. The residuum of petroleum is 
mixed with the. other material, and is heated in a large sheet- 
iron tank to 400 deg. Fahrenheit. It is then run into a mixing 
machine, where it is thoroughly mixed with the sawdust, and is 
afterwards carried by means of a chute to a heavy press, where it 
is subjected to a pressure of 1,000 pounds to the square inch, and 
moulded into blocks 10 inches long, 4 inches wide and 3 inches 
thick. It is claimed for this new fuel, which has been success- 
fully tested, that it is cheaper, and its results as satisfactory in 
every way as coal. — India-rubber and Gutta-percha Journal. 

Chinese Floating Gardens. — In a recent number of the China 
Review^ Dr. Macgowan describes the manner in which floating 
fields and gardens are formed in China. In the month of April 
a bamboo raft 10 feet to 12 feet long and about half as broad is 
prepared. The poles are lashed together with interstices of an 
inch between each. Over this a layer of straw an inch thick is 
spread, and then a coating 2 inches thick of adhesive mud taken 
from the bottom of a canal or pond, which receives the seed. The 
raft is moored to the bank in still water, and requires no further 
attention. The straw soon gives way and the soil also, the roots 
drawing support from the water alone. In about 20 days the 
raft becomes covered with the creeper (Jpomcea repian^)^ and its 
stems and roots are gathered for cooking. In autumn its small 
white petals and yellow stamens, nestling among the round leaves, 
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present a very pretty appearance. In some places marshy land is 
profitably cultivated in this manner. Besides these floating vege- 
table gardens there are also floating rice fields. Upon rafts con- 
structed as above weeds and adherent mud were placed as a flooring, 
and when the rice shoots were ready for transplanting they were 
placed in the floating soil, which being adhesive and held in place 
by weed roots, the plants were maintained in position throughout 
the season, The rice thus planted ripened in from 60 to 70, in 
place of 100, days. The rafts are cabled to the shore, floating on 
lakes, pools or sluggish streams. These floating fields served to 
avert famines, whether by drought or flood. When other fields 
w-ere submerged and their crops sodden or rotten these floated 
and flourished, and when a drought prevailed they subsided with 
the falling water, and while the soil around Tvas arid advanced to 
maturity. Agricultural treatises contain plates representing rows 
of extensive rice fields moored to sturdy trees on the banks of 
rivers or lakes which existed formerly in the lacustrine regions of 
the Lower Yangtsze and Yellow River. — London Times, 


A New Antiseptic Paint. — Messrs. Stohmann and Treusein of 
Hamburg have taken out a patent for a preparation called Car- 
holineum avenariue^ composed, it is said, of various septic substances, 
which, it is affirmed, when applied to wood as paint (the colour 
being a fine walnut) does not stop up but impregnates the pores, 
and thus preserves even unseasoned wood. In the railways in 
Germany its value when applied to sleepers and other underground 
wood-work, as well as to wooden buildings, rolling stock, &c., is 
recognised. In South America also the efficacy of Carholineum 
avenarius^ in protecting timber from white ants, has been proved. 
We quote the following : — Two boards cut from one and the same 
piece of pine, one of which for the sake of experiment was painted 
with Carholineum avenarius, and the other left uupainted, were 
buried, and after a lapse of three years dug up and examined. 
The result was that the wood to which the Carholineum avenarius 
had been applied showed no signs of decay, whilst the other was 
found to be in a rotting condition.” This is much like “ Kyaniz- 
ing,” with which Dr. Elliott tested two pieces of wood with similar 
results. It might be worth the while of our railway authorities 
making a trial of the Carholineum paint, which seems to be used 
for railway sleepers, as well as for timber required in ship-build- 
ing. Besides its preservative qualities, it is said to be a good 
d isinfectant. — Indian Agriculturist, 
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Butter from Cocoanuts. — Consul Monaghan of Mannheim, in 
one of his reports, gives an interesting account of cocoanut butter, 
a fatty substitute for butter, which is now displacing oleo-margarine 
and genuine butter in Germany. The practicability of making a 
substitute for butter from the meal of the cocoanut was discovered 
by Dr. Schlunk, chemist of Ludwigshafen. It has been manu- 
factured for a'year at Mannheim. The daily production is 3,000 
kilograms of butter, which sells from 13c. to 15 Jc. per pound. With 
real butter at from 25c. to 35<*. a pound, the cocoanut imitation 
grows rapidly in the public estimation. It is of a clear colour and 
agreeable to the ta?ite. The poor use it on their tables in place of 
the genuine article, but those able to be fastidious use it chiefly for 
cooking pur[)Oses. It is free from the acid so often found in real 
butter and is more wholesome. As it is free from- the suspicion 
that attends butter made from the milk of cows afiected with 
tuberculosis, it is much to be preferred to some kinds of butter in 
the market. — Eryglishiuin. 

Ceylon Fouest Department. — The Ceylon Government contem- 
plates issuing rules for the working of the Forest Department, 
whereby the respective spheres of responsibility of the Govern- 
ment Agent and the (conservator of Forests will be defined with 
more precision. 

Cause of spontaneous Combustion in Hay. — An interesting 
discovery in regard to the heating of hay is reported to have been 
made by Professor Cohn, the celebrated Breslau botanist. As the 
result of a series of exhaustive experiments, ho has found that the 
heating of masses of damp hay to a temperature, resulting in 
spontaneous combustion, is caused by fungus. He first examined 
the tbermogenous action of the Aspergillus fumigatus^ a plant 
having an evil reputation for causing illness, and w^hicb occasions 
the heating of sprouting barley. Through the breathing of the 
small germ — that is to say, through the combustion of the starch 
and other coal hydrates, which are changed by diustatic fermenta- 
tion into maltrose and dextrine — an increase of temperature to 
about 40 deg. follows, when the germs become stiff and heated, 
a condition in which they soon die. A heating of the germs to 
over fiO deg. C. takes place only when the fermentation activity 
of the Aspergillus fumigatus sets in, and this exhibits its highest 
development and action in temperature above blood heat, in which 
state it rapidly consumes the coal hydrates. Of all the actions of 
the fungus, and these are of an extremely manifold character, this 
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action of the Aspet^gillus fumigatua is probably one of the moat 
singular. 

Silica in the stems of Grasses. — The generally accepted theory 
that the strength of straw is dependent on the amount of silica it 
contains is now proved to be wrong. Dr. Gilbert, a practical 
chemist, found from analyses of ten samples of wheat and twelve 
of barley — all of different seasons or different manuring — that the 
proportion of silica is as a rule not higher in the straw of the better 
grown and better ripened crops. In both the wheat and barley 
the percentage of silica in the straw ash is under all conditions of 
manuring much the lower in the bettor seasons. With the wheat' 
under each condition of manuring, and with the barley under most 
conditions, it is considerably lower in the better seasons. Dr. 
Gilbert concludes that the high percentage of silica means a 
relatively low proportion of organic substance produced, and the 
strength of straw depends on the favourable development of the 
woody substance, and the more this is attained, the more will the 
accumulated silica be, so to speak, diluted . — Indian Agriculturist, 

Utilization of Peat Soils. — Peat soils, which are practically pure 
peat, would be found, when dried and broken up fine, a first class 
absorbent for urine and manure in the stock stables. When 
composted after removal from the stables, such nnanure is of the 
greatest possible value for top-dressing gardens and such crops as 
barley, which feed mainly in the surface soil. Where straw is 
scarce, dry leaves from the groves or timber furnish very good 
litter for bedding” horses ; and as this material speedily decom- 
poses when charged with liquids from the stables, it soon makes a 
most active fertilizer. Both of those absorbents are much bettor 
than the sawdust from lumber mills, which is being largely used 
in some places, as the latter material does not readily rot and 
become suitable for manurial purposes . — Indian Agmculturist. 

Scarcity of Gutta-percha. — Gutta-percha has become scarce in 
Borneo, and it now stands low in the li.st of jungle produce ex- 
ported from the Lampong districts in Sumatra. Formerly, the 
gutta was obtained there from cuts in the trunk of the tree. 
When the demand grew brisk and prices rose high, the collec- 
tors set recklessly to work to fell every guita-yielding tree. They 
reaped heavy gains, but soon the supply fell off and profits grew 
flinaller and smaller. Taught by experience, the collectors now 
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only tap the trees, but the surviving ones are too young to yield 
much, as they take some 40 years to become full gvoM/n, Grafting 
has been resorted to for increasing their number. Each gutta tree 
has now a permanent owner who taps it only twice a year.— 
Indian Agriculturist* 

Disaffokestinq Ikish Woodlands fob Match-making purposes. 
— The woods and surroundings of the Vale of Avoca, county 
Wicklow (immortalised by Mo< re in his “ Sweet Vale of Avoca ”), 
have been purchased by an English Match Company. The vast 
area of timber included in the purchase extends from Ballycooge 
Steps to Castleinacadam Church. The proprietor, Mr, Butler, 
of Bray, has completed the deed of purchase for £6,800. The 
company will start a large saw-milling concern by converting the 
mill premises owmed by the executors of the late Mr. John Kinsella 
to suit their requirements. They have four years in which to 
disafforest this firoperty. It is expected that this company will 
extend their operations to other j)arts of Ireland. 

Gardner’s Process of Preserving Timber. — We have had a 
great many schemes for the preservation of timber against the 
destructivii agencies which our variable climate entails, and, though 
several of them have reached the desired result, it has been at a 
cost which has practically shut them out of the market. Damp is 
one of the chief enemies to combat ; what is termed “ between 
wind and water” is where the rot first takes place ; and to over- 
come this has been the study of scientists for years i)ast. As we 
observed, not only must the soft timber for outside use be rendered 
impervious to damp or other destructive agencies, but it must be 
done at a price which will enable it to succe&sfully compete with 
the harder and more resinous woods, which are said to be able to 
resist decay in their natural state. 

If there were any cheap process of kyanising the softer kinds 
of fir timber to render them insect proof and resist damp, there 
would be no occasion to resort to the costly woods for their lasting 
properties ; but from the numerous failures that have attended the 
oxj)eriments made in endeavouring to arrive at this result the task 
evidently is no easy one. In these pages we have frequently had 
occasion to draw our readers' attention to wood preserving, but 
amongst the many systems or methods of making timber, if not 
exactly everlasting, at any rate capable of resisting decay, that 
have come under our notice, we know of none that surpasses what 
is known as the ‘‘ Gardner prucetsS.” This has now been used ex- 



480 


NOTKS, QUBltlBB AND UXTltACTS. 


tensively in Glasgow and other large manufacturing centres for 
some years past, and is admitted by those who have seen it tested 
to fulfil all the requirements which, for some years, railways and 
other large companies have been endeavouring to acquire. It 
renders the wood thoroughly seasoned and damp-proof, besides 
making it capable of resisting the teredo and white ant. In fact, 
timber passing through the various stages of the “ Gardner me- 
thod ” will be found to contain all the elements of seasoned wood 
capable of defying dry rot, and four times the density of ordinary 
wood. Samples were submitted to us for our inspection of timber 
used for piles which had been preserved in the ordinary way, as 
well as some that had been preserved by the Gardner method, in 
which the strength of the latter was shown in its being as little 
affected by the pile-driver as stone would be, while the old creosoted 
pieces were partially crushed by the continued action of the driving. 
This alone would be sufficient test of its superiority over other 
methods. The efficacy of the Gardner system is exemplified in 
more ways than one, but chief amongst others is extraction of the 
sap, and, after the timber is thoroughly seasoned, by no means a 
tedious affair, the substitution of a powerful preservative or intense 
poison, which adds to its density, and makes it totally impervious 
to rot or decay. This is one of the most simple but perfect systems 
ever brought to the notice of the scientific world, and it cannot 
fail to be universally adopted as its merits become better known. 

We shall not attempt any lengthened description of the whole 
of the processes of this valuable method, but briefly they consist of 
five, four of which arc alternative. 

The ordinary modes of seasoning timber,^ such as cutting up, 
stacking (sometimes for years), stoving, &c., only dry the sap, 
without getting rid of its solids. In this state the sap readily 
recovers its moisture on exposure to damp, &c., and fermentation 
follows, its spores spreading dry rot with deleterious odours all 
around, as may bo always observed in old buildings, and too often 
in comparatively new ones also. 

The Gai (Inorizing process No. 1 consists in seasoning timber by 
completely dissolving the sap (chemically), without injury of any 
kind to tlio fibre of the wood, and thus freeing its pores from the 
fermentable albumenoids, &c., with their accompanying dangers. 

No. 2 is an additional protection against decay. After the 
removal of the sap as above described, it is in many cases advis- 
able to fill the vacant pores of the wood with a preserving fluid, 
giving it a positive protection for exposed situations, or for places 
where dry rot has become firmly rooted and aggressive. 
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Process No. 2 consists in germeating the cleared-out pores with 
a strong solution of borax under atmospheric pressure, and thus 
rendering it insoluble either in fresh water or salt. 

No. 3 process is to render the wood non-inttammable. The 
timber after chemical seasoning (No. 1 process^ can, by this pro- 
cess, be rendered perfectly non-ignitable without injury to its 
strength or natural appearance. The value of this quality for tim- 
ber building, &c., needs no comment. 

No. 4 consists of impregating the wood with poison. This 
latter process is highly essential for timber to be used in hot coun- 
tries, India, the < 'ape, &c. When woodwork of any kind is ex- 
posed to the attacks of the Teredo navnhs, the Limnoria terebrans^ 
the white ant, <fec., chemical seasoning should be followed by 
process No. 4, which impregnates the empty pores with a strong 
solution of corrosive sublimate (hi-chloride of mercury). This 
most powerful poison is then rendered insoluble in water, fresh or 
salt, as it would otherwise ho soon washed out of the timber. 

No. 5 consists in civ'osoting the Gardnerized timber after chem- 
ical seasoning. Redwood will take 20 tbs., and even good solid 
jutcb pine (not capable of ordinary creosoting) has been made to 
take as iinicli as 12 tbs. of creosote per cubic foot. Any less 
quantity can, however, be used, as may be required. 

The entire management of the Gardner process of preserving 
wood is ill the hands of Messrs. Wilson & Watson, Mr. Watson 
having given a great deal of time and attention to bringing this 
system into the metropolis, and introducing it to engineers and 
contractors. The process will be carried on at the extensive 
I)remises of the Woolwich firm, where tanks and all appliances are 
erected for the purpose. Every convenience for such work will 
be found at Woolwich, and tlie advantages of such splendid river- 
side premises cannot be over-rated. Facilities for the transport 
of tho preserved timber to every part of the world are afforded in 
the magnificent wharves of Messrs. AVilson & Watson’s premises 
at Royal Dockyard Wharf, where there is a granite frontage of 
500 feet ; with steam cranes and every appliance for the despatch of 
goods by water, and we consider better adapted premises could 
not be selected on the whole of the Thames for carrying on exten- 
sive works of this kinds. 

In addition to the other advantages there is plenty of sawing 
power, besides a vast yard stored with wood of all kinds, both 
English and foreign, with all the modern steam appliances, and 
overhead gantries for conducting an immense business. Timber 
can bo cut from the rough log into any dimensions required, placed 
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in the tanks to undergo the seasoning and preserving process ; 
andy^after the operation, is in a fit state to be sent to the Cape, 
India, or any other part of the world in a state to resist the decay- 
ing or destroying influences that those climates may bring to 
bear upon it, as well as to defy the attacks of marine insects, or any 
other of the wood-destroying insects of those hot regions. 

From Mr. Watson’s large connection amongst engineers, con- 
tractors, and railway companies, coupled with his knowledge and 
long experience of wood preserving, and the energy he has shown 
in bringing the “ Gardner process” before the trade, wo look with 
confidence to the latter system occup 3 ’ing a prominent position 
as a wood seasoning and preservative method of dealing with tim- 
ber of any description. Its simplicity alone would recommend it; 
efficacious, but not costly, there is every invitation to have timber 
so treated, even for ordinary housebuilding, from a sanitary point 
of view, as the wood so impregnated would resist infection if in 
contact with drain pipes, <&c. 

There is none of the complicated machinery in connection with 
the process of preservation that has generally attended other 
methods which have been dealt with in these columns, and the 

Gardner process ” looks likely to hold its own in the field of com- 
petition which seems to regulate everything now. 

Palmyra Timber. — We have repeatedly advocated in this journal 
a more extended cultivation of the palmyra palm, and have point- 
ed out how many useful purposes may thereby be served. We 
have been inclined to lay the greater stress on this recommenda- 
tion, because, owing to many causes, there has of late years been 
an absence of effort to replace by planting the vast number of 
these trees which have from time to time been destroyed, either 
in the course of road extension or for the sake of the price which 
can be obtained for their timber for construction purposes, locally 
and for export. It is not, perhaps, generally recognised that this 
timber is possessed of a strength surpassing that of nearly every 
other wood A good many years ago now, very full experiments 
were made by Mr. Byrne of the Public Works Department to test 
the relative strength of the varied descri})tions nf timber either 
grown in, or imported into this island from abroad. The modus 
operandi of these experiments was as follows : — From the soundest 
wood obtainable, pieces 2 feet long and of a square inch in sec- 
tion were cut. These were supported in such a way that each 
piece tried had a bearing of one inch at cither end. A special 
hook of iron exactly fitting on the section, and so made that the 
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trial weight applied hang exactly below its centre was placed on 
the wood, and from this ^as suspended gradually increasing 
weight until the breaking point was reached. The result wa^ ito 
establish the fact that palmyra was possessed of a pre-eminence 
in strength even over the finest procurable specimens of Moul- 
mein teak, and, indeed, beyond that of any other of the sevotal 
woods experimented with. We have heard it stated that the 
fracturing of the palmyra was attended by a curious circumstance 
which would doubtless add a value to the use of it for con- 
structive purposes. It invariably gave audible warning of ap- 
proaching fracture some little time before finally yielding. As is 
the case with all palms, the structure of the timber is composed of 
independent fibres, these being embedded in a sort of pith which 
hardens as the tree approaches maturity until it acquires almost 
the density of the fibres themselves. These last, in the case of 
the palmyra palm, look exceedingly like magnified elephant hairs. 
They are unbroken in their course from the top of the tree to 
the root, and are laid spirally with a slow twist throughout their 
whole length. Some of these fibres are naturally weaker than the 
others, and in every case some of these broke during the experi- 
ment cited with a loud and short report some time before the mass 
of them gave way. From this cause it is always possible to learn 
when timber is being unduly strained before the final rupturing 
factor is reached, so affording a warning which might in very 
many presumable oases prevent serious accident. 

In the southern parts of Ceylon this timber has been but little 
used, for it is comparatively scarce within them ; but in the north 
of the island it has for centuries been used for roof and bridge 
construction almost to the entire exclusion of any other timber. 
The old Dutch residences of Jaffna have roofs framed with it, and 
unsupported by trusses, of a span which is quite unknown in 
practice among us here in the South. The adoption of such un- 
supported space is, of course, to be condemned, as the outward 
thrust upon the walls is very dangerously increased ; but the fact 
that roots constructed of them have stood safely for a century 
and more evidences how great is the strength of palmyra and how 
lasting its high qualities are. For purposes for which additional 
strength beyond that obtained from single scantlings is desired, 
such as the hearers of bridge platforms, &c., two or more such 
scantlings are trenailed together, and if these he of sound timber 
and are closely joined they are as free from internal decay as any 
beam of other timber cut from the solid can be. There is, how- 
ever, one disqualification to this timber w^bich to some extent 
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militates against its employment for certain purposes, and that is 
that it cannot be employed with iron 1ft connection with it. There 
seems to be a mutual reaction between this metal and the timber. 
Iron nails inserted in it rapidly waste away, while at the same 
time the fibre of the wood around them decays ; so that a very 
few months suffices to loosen the attachment by such nails. 
Trenailing — or trennelling, to employ the usual term, — has there- 
fore always to be resorted to, because of this mutually antagon- 
istic action. 

But on the other hand, no wood known to us so successfully 
resists the attack of white ants as does palmyra — always supposing 
that matured wood is used. It does not, as does jack, contain an 
acid which is repellent to the taste of these destructive insects, 
but it simply resists their attack by the hardness of its fibre and 
its structure generally. In a country therefore like Oeylon, in 
which timber of nearly every kind soon succumbs to the ravages 
of the white-ant, this timber must ho exceptionally useful for 
constructive purposes. The same qualification would make it 
admirably adapted for use as railway sleepers, were it not for the 
repugnance it exhibits against contact with metal. For ages past 
the high qualities of this timber have been duly appreciated in 
Southern India, and there has existed a largo export trade of it 
from the ports of the Jaffna peninsula to those of the Madras 
provinces. We have before suggested that the food products of 
this tree, the value of its leaves for thatching, and the many other 
useful purposes which it serves during its life, — purposes which 
have been the theme of Tamil poetical effusions, — might well 
direct the attention of our Forestry Department to its cultivation 
in many localities unsuited to ordinary forest growth. The high 
value of it as a timber producing tree should surely be a further 
and strong inducement to the Government to extend its cultivation. 
Altogether, as an economic question likely to affect the future of 
our timber supplies, our Forestry officers should, it seems to us, 
make every effort to propagate its growth, for it will fiourish in 
soils and under conditions of climate which are inimical to tho 
growth of any other tree known to us. 
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1. — Qaebttb op India — 

No, 1171. — The 6th Deceiub r, 1888. — Mr, K, S. Carr, Assistant 
Conservator of Forests, Ist grade, Punjab, whose services have 
boon temporarily placed at the disposal ot the Government of India 
by the Government of the Pnniab in Notification No. ^51, dated 
the 27th ultimo, is deputed to Upper Burma as a Deputy Conser- 
vator of the 3rd grade (teuiporaiy rank), with effect from the date 
on which ho repo its himself for duty to the Conservator of For- 
ests, Upper Burma. 

No, 1171. — In continuation of the Notification of this Department, 
No. 1121 F , dated the 9th November, 1888, it is hereby notified 
that Mr, K, G. Chester ^ Deputy Conservator of Forests, 3rd grade, 
Bengal, is appointed to he Forest Officer in the Andamans, vice 
Mr, Fowler^ who will revert to his substantive appointment of 
Deputy Conservator of the 4th grade in Bengal from the date on 
which he availed himself of the ]>rivilege leave granted him in 
the Notification quoted above. 

No. 1215. — The 14th December^ 1888. — Consequent on the return 
from furlough of Mr, W, R, J, Breretorij Deputy Conservator of 
Forests, Ist grade, North- Webleru Provinces and Oudh, Mr, iV. 
O. Allaiiy Officiating Deputy Conservator, Ist grade, North- 
Western Provinces and Oudh, will revert to his substantive ap- 
pointment of Deputy Conservator, 2nd grade, with effect from the 
11th December, 1888. 

2. — Madras Gazette— 

The 28rd November ^ 1888, — R, Venkatesa Mudaliar^ Forest Ranger, 
5th grade, on probation, Nellore District, is confirmed in his ap- 
pointment with effect from the 13tli November, 1888. He has 
yet to pass in levelling, for which a given time will hereafter be 
arranged. 

3. — Bombay Gazette — 

No, 8282. — Mr, Q, A, Highty Deputy Conservator of Forests, 2nd 
grade, and Divisional Forest Officer, Dhdrw4r, is allowed privilege- 
leave of absence for one month. 

4. — Calcutta Gazette — 

No, 1121. — Privilege leave of absence for two months is granted 
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to Mr. M. S, Fowler^ Deputy ConservBtor of Forests, Srd gra()e 
(temporary rank), Andamans, with effect from the date on which 
he availed himself of it. 

The 2nd December, 1888. — The following postings of officers are 
ordered : — 

ATr. E. Q. Chester, Deputy Conservator of Forests, on return 
from the furlough granted in the notification, dated 16th Sep- 
tember, 1887, is posted to the charge of the forests in the 
Andamans. 

Mr, M. S. Fowler, Deputy Conservator of l^orests (on leave), is, 
on its expiry, posted to the charge of the Working Flans 
Division. 

5. — *North-Wb8TBrn Provinobb ahd Oddh Gazbttb— 

Nil. 

6. — Punjab Gazette— 

No, 558. — The 6th December; 1888, — Mr. O, S. Hart, Assistant 
Conservator of Forests, paNsed by the Higher Standard the Depart- 
' mental Examination in Hindustani held at Lahore on the 24th of 
October, 1888. 

No, 5G8. — The ISth December, 1888, — Mr, W, Shakespear, Deputy 
Conservator of Forests, on return from the furlough granted in 
Punjab Government Gazette Notification No. 195, dated 9th April, 
1888, landed at Bombay on the afternoon of the 20lh November, 
1888. Mr. Shakespear reported his arrival at Lahore on the fore- 
noon of the 24th November, 1888, and was attached to the Lahore 
Forest Division. 

No, 569. — Mr. W. E. D'Arcy, Deputy Conservator of Forests, 
and Mr, W. Shakespear, Deputy Conservator of Forests, respect- 
ively delivered over and assumed charge of the Lahore Forest 
Division on the forenoon of the 27th November, 1888. 

7. — Central Pbovinobs Gazette— 

No. 6925. — The 29th November, 1888 — The Chief Commissioner 
is pleased, under Section 25 (i) of Act VII. of 1878 (The Indian 
Forest Act), to prescribe the following Rules to be in force in all 
Reserved Forests ” in the Central Provinces : — 

I. — The poisoning of water for any purpose whatever is prohibited. 
II.— (1). Hunting, shooting, fishing or setting of traps or snares 
is prohibited, except with the permission in writing 
of the Deputy Commissioner or a Forest Officer duly 
authorised by him or by the Conservator of Forests 
in this behalf, and specifying the particular forest or 
forests to which the permission applies and the period 
for which it is current. 

(2). The permit may either be general or may restrict the 
holder to the hunting or shooting or trapping or 
snaring of particular species, or may prohibit the 
hunting or shooting or trapping or snaring of any 
particular species. 
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(8). The permit shall specifically prohibit the destruction 
or capture of Rnimals of any species in respect of 
which the Chief Commissioner has directed the 
observance of a close seasoD) daring the term of such 
close season. 

(4) . Tlie permit may impose restrictions npon the choice of 

camping grounds within the forests, and shall in all 
cases specify the number of comnanions, retainers, 
followers and animals which the holder of the permit 
may take with him into the forest. 

(5) . Any permit granted under this rule shall be liable at 

any time to bo cancelled by order of the officer grant- 
ing it, or of the Conservator of Forests, and shall 
cease to be valid in the event of fire occurring in the 
forest to which it applies. 

(6) . Forest officers of and above the rank of Sub-Assistant 

Conservator of Forests are exempted from the opera- 
tions of this rule within the limits of their respective 
charges. 

Note. — The Deputy Commissioner is a Forest Officer for the 
purpose of this rule. 

III. — Any breach of the Forest Act or of any rules made under 

that Act by the holder of a permit granted under Eule II., 
or by liis retainers, shall entail forifeiture of such permit. 

IV. — Nothing in these rules shall exempt the holder of a permit 

granted under Kulo IL from liability under the Forest Act 
ro any other law, for any thing done in contravention of 
such law or for any damage caused by him or bis re- 
tainers. 

V. — The fees to bo charged for the present for permits issued 

under Rule II. shall be as follows; — 

(1) . A fee of one rupee per diem for each sportsman or 

shikari follower entering the reserve. 

(2) . A foe of eight annas per diem for each elephant or 

camel entering the reserve. 

(3) . When the permit authorises a camp to be formed 

within the limits of a reserve, the pay and allowances 
of a Forest subordinate to be deputed to attend the 
camp. 

7058. — Consequent on the return from privilege leave of iff?*. 
E, Dobbs, Officiating Deputy Conservator of Forests, 4th grade, 
the following reversions are ordered with effect from the 24th 
October, 1888 : — 

Ml . II, Moore, Officiating Deputy Conservator of Forests, 4th 
grade, to his substantive appointment of Assistant Conservator 
of Forests, 1st grade. 

Mr, II, B, Anthony, Officiating Assistant Conservator of Forests, 
Ist grade, to his substantive appointment of Assistant Conser- 
vator of Forests, 2nd grade. 

8.— Burma Gazette — 

No, 30G. — The 2i)th November, At an examination held at 
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Toungoo on the let October, 1888, Mr. J. Nisbet^ Deputy Oonser- 
vator of Forests, passed the ox^iminatioD in llindustaui by the 
Lower Standard. 

Assam Gazuttb — 

Nil. 

10. — Mysore Gazette — 

The 14th November y 1888 . — The publie are hereby informed that 
owing to the institution of Kheddah operations in the Cham- 
rajnagar Taluk, all shooting of any game whatsoever in the for- 
ests of that Taluk is strictly prohibited until further notice. 

Persons entering the above forests in pursuit of game and for 
sporting purposes will be liable to bo prosecuted. 

11. — Bbrab Gazette — 

Nil. 
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1. — Gazette of India — 

No, 1148.— $lat December ^ 1888, — Mr, E, 0, Chetter^ Deputy 
CoDBeryator of Forests, Port Blair and the Nicobars, is appointed 
to be ex-officio an Assistant Bnperintendent in that Settlement, 
with effect from the date on which he may assume charge of his 
duties and until farther orders. 

No, 1289. — Consequent on the retirement from the seryice of Mr, 
G, Qreig^ Conseryator of Forests, 1st grade, Central Circle, North- 
Western Provinces and Oudh, the following promotions are made, 
with effect from the 29th December, 1888, and until further 
orders ; — 

Captain E, S. Wood^ Officiating Conseryator, Ist grade, Oudh 
Circle, North-Western Provinces and Oudh — to be permanent 
Conservator, let grade. 

Lieutenant^ Colonel G. J, VanSomeren^ M.G.L.I., sub. pro tern. 
Conservator, 2nd grade, Berar (on furlough) — to be perma- 
nent Conservator, 2nd grade. 

Mr. G, ilfann. Officiating Conservator, 2nd grade, Assam— to be 
auh. pro tern. Conservator, 2nd grade. 

Mr, W. R. Fisher^ sub. pro tern. Consorvator, 3rd grade. School 
Circle, North-Western Provinces and Oudh, and Director of 
the Forest School at Debra Dun — to he permanent Conservator, 
Srd grade. 

Mr. C. Bagshawe, Officiating Conservator, 8rd grade, Central 
Circle, North-Western Provinces and Oudh— 1x> be sub. pro 
tern Conservator, 3rd grade. 

Mr, E. E. Fernandez^ sub. pro tern. Deputy Director of the 
Forest School — to bo permanent Deputy Director. 

No. 5. — Consequent on the return from privilege leave of Mr, 
U, C. Conservator of Forests, 2nd grade. Upper Burma, 

the following reversions will take effect from 5th December, 
1888 

Mr, E. P, Popert^ Officiating Conservator, 2nd grade, Pegu 
Circle, Burma, — to Conservator, Srd grade. 

Mr. J. W, Oliver^ Officiating Conservator, Srd grade. Upper 
Burma, — to Officiating Deputy Conservator, Ist grade, Burma. 
Mr. R, Jl, M. Ellie, Officiating Deputy Conservator, Ist grade, 
Bengal, — to Deputy Conservator, 2nd grade. 

No. 8. — Consequent on the return from privilege leave of Major 
C, T. Bingham, B S.C., Deputy Conservator of Forests, 1st grade, 
Burma, Mr, J. W. Oliver, Officiating Deputy Conservator, 1st 
grade, Burma, will revert to his substantive appointment of De- 
puty Conservator, 2Dd grade, with effect from the ISth December, 
1888. 
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2. — Madras Gazette — 

Tho period of leave on medical certificate, under Section 128 of the 
Civil Leave Code, granted to Sub-Assistant Conservator Mr, J, 
0, F. Marshall^ and notified at pages 1448 and 1622 of Part II. 
of the Fort St, George Gazette of 2nd October and 6th November, 
1888, is commuted into privilege leave under Section 138 of the 
Code. 

No, 1. — Mr, A, W, Pect^ Acting Conservator of Forests, 2nd 
grade, privilege leave for two months, under Section 74 of the 
Civil Leave Code, Sixth Edition. 

No. 2. — The 8th Jamnry^l889, — Mr. A. W, Peet, Deputy Conserva- 
tor of Forests, 2nd grade and Acting Conservator of Forests, Nor- 
thern Circle, to act as Conservator of Forests, Southern Circle, 
during the absence of Lieutenant- Colonel Campbell on leave, 

or until further orders. 

No, 3. — Mr, J, W. Cherry, Deputy Conservator of Forests, 1st 
grade, to act as Conservator of Forests, Southern Circle, during 
the absence of Mr, A, W, Feet on privilege leave. 

3. — Bombay Gazette — 

No, 8523. — 7'he 20th December, 1888. — Mr. Ndrdyan Balldl Okiy 
Sub- Assistant Conservator of Forests, Istgrade, is allowed privilege 
leave of absence for one month, with ofTect from the 5th instant. 
No, 8561. — The 2l8t December, 1888. — Mr, R. P, Ryan, Assistant 
Conservator of Forests, 3rd grade, is promoted to the 2nd grade 
from 3 let October, 1888. 

Mr. A. D. Wilkins, Divisional Forest Officer, North Thana, deli- 
vered over and Mr. Joseph Baptista, L C E., Range Forest Officer, 
Bassein, received charge of the B Sub-Divisional office, North 
Thiina, on the 10th December, 1888, befoTe office hours. 

No. 162. — Mr. J H. Clubby, Acting Sub- Assistant Conservator of 
Forests, North Tbuna, passed an examination in Mardthi on tho 
7th instant. 

Messrs. G. A. Ilight and H. Muray, Deputy Conservators of For- 
ests, respectively delivered over and received charge of the Dhar- 
war Forest Division on the 3rd January, 1889, before office hours, 

4. — Calcutta Gazette — 

Mr. C. Q. Rogers, Assistant Conservator of Forests, passed the 
departmental examination held on the 7th and 8th November, 
1888—. 

In Forest Law, ... ... With credit. 

In Land Revenue, ... ... „ 

In Hindustani, ... ... Lower and Higher standards. 

The 17th December, 1888. — Mr, W, M. Green, Deputy Conservator 
of Forests, 4th (officiating 3rd) grade, is promoted to the 3rd 
grade of Deputy Conservator, with effect from the 4th October, 
1888. 

Mr, M, S, Fowler, Deputy Conservator of Forests, 4th grade, is 
appointed to officiate in the 3rd grade of Deputy Conservators, 
with effect from Uio 4 th October, 1888, till further orders. 
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The 20th December, 1888, — The following postings and transfers 
are ordered 

Mr, C. A. 0, Lillingston, Deputy Conservator of Forests, on re- 
turn Irom extraordinary leave, to tho charge of the ralamow 
Sub-division of the Chota Nagpore Forest Division. 

Mr, JS, E, Slane, Sub- Assistant Conservator of Forests, on re- 
lief by ilfr. fjillingston, from the Palamow Sub division to the 
Singbhoom Sul)-division of the Chota Nagpore Forest Division. 
Babu Sreedfmr Chuc.kerhutty, Sub-Assistant Conservator of For- 
ests, on relief by Mr, .9'' iwc, from the Singbhoom sub-division 
to the Julpigori Sub-division of the Julpigori Forest Division, 
of wliicli be will assvime i barge from Baba Hem Ghunder Sircar^ 
Forest Hanger. 

The 7th January, 1889.^Mr Henry Haselfoot Haines, who has been 
appointed to the Indian Forest Department l>y Her Majesty’s 
Secretary of l^tate for India and posted to Bengal, having reported 
his arrival in India on the afternoon of the Slst December, 1888, 
is attached to the Working Plans Forest Division, Darjeeling, as 
an Assistant Conservator of Forests, 8rd grade. 

5. — North-Wkstbun PjtoviNOES and Oddh Gazette — 

Janttory, 1889, ^Mr, W, /?, Fisher^ Con- 
servator of Forests, School Circle, furlough to Europe for two 
years, with effect from the date on which he may avail himself of 
the same. 

No, — The notification No. II-86A-8-7, dated the 14th 

August, 1888, regarding reversions of Mr, N, Ilearle, Officiating 
Deputy Conservator of Forests, 3rd grade, to his substantive ap- 
pointment as Deputy Conservator of Forests, dtb grade, and Mr, A, 
Campbell, Officiating Deputy Conservator of Forests, 4tli grade, to 
officiate as Assistant Conservator of Forests, lat grade, is hereby 
cancelled. 

No, — — The notification No. ^ J— rdated the 14th August, 

ll-n(jA«G-5 1 J"ob A-.i-t), 

1888, regarding the reversion of Messrs. A, F. Broun and B. A. 

Rebsch, Forest Officers, is hereby cancelled. 

tT u . — The notification No. fr-tfi -— ft fiatefi the 19th No- 
II-HGA-O-ir II-8GA-5-6, 

vomber, 1888, regarding temporary promotion of Mr, B, A. Rebsch, 

is hereby cancelled. 

No, — The notification No „ T dated the 19th No- 
li -oo\-o-io ll*o(»-6A-b, 

veinbcr, 1888, regarding reversion of Mr, B, A, Rebsch, is hereby 
cancelled. 

Ql 

-j^.— With effect from the 29th June, 1888, the date 

on which Mr, A, Smythics, Officiating Deputy Conservator of For- 
ests, 3rd grade, returned from privilege leave — 

Mr. A, F, Broun, Officiating Deputy Conservator of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 4th grade. 
Mr, B, A, Rebsch, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Assistant Conservator of Forest, let grade. 
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!Vo, With effect from the 16th August, 1888, the date 

on which JKr. N. Hearle, Deputy Conseryator of Forests, 4th 
grade, proceeded on subsidiary leave preparatory to (urlough— 

Mr, E, F. Litchfield^ Officiating Deputy Conservator of Forests 
4th grade, to officiate as Deputy Conservator of Forests, 3rd 
grade. 

Mr, J, E, Barrett, Officiating Assistant Conservator of Forests, 
1st grade, to officiate as Deputy Conservator of Forests, 4th 
grade* 

No, With effect from the 24th August, 1888, the date 

on which Mr, S, E, Wilmot, Deputy Conservator of Forests, re*‘ 
turned from furlough — 

Mr. S, E, Wilmot, Deputy Conservator of Forests, 4th grade, to 
officiate as Deputy Conservator of Forests, 3rd grade. 

Mr, E, F, Litchfield, Officiating Deputy Conservator of Forests, 
8rd grade, to officiate as Deputy Conservator of Forests, 4th grade. 
Mr. J. E, Barrett, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Assistant Conservator of Forests, Ist grade. 

lOQ 

No. h T q 7 ;^.(; V35* — With effect from the 19th September, 1888, ilfr. 

E, P, Dansey, (Deputy Conservator of Forests, 4th grade). Assist- 
ant Inspector-General of Forests and Superintendent of Working 
Plana, to officiate as Deputy Conservator of Forests, drd grade-— 
Mr. S. E. Wilmot, Officiating Deputy Conservator of Forests, 8rd 
grade, to revert to his substantive appointment as Deputy Con- 
servator of Forests, 4 th grade. 

ilfr, B. A, Rebsch, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Forests, let 
grade. 

iTSe^i— i T sbAT T . 

August, 1888, notifying temporary grade promotion of certain 
Forest officers, for Mr. A, 0, Hobart-Hampden'* read “Mr. 
A. Campbell.'^ 

1 T 86A.6 82 — notificstion No. dated the 22nd 

August, 1888, notifying temporary grade promotion of certain 
Forest officers, for “Mr. A. G, HobarUlIampden^' read “ilfr. A, 
Campbell." 

No. 

August, 1888, notifying temporary grade promotion of certain 
Forest officers, for “ Mr. A. Campbell," read “ Mr. B. A. Rebsch." 

6.— PoNjAB Gazette— 

No. bl^.— The 19th December, 1888. — Consequent on the return 
from furlough of Mr, W. Shakespear, Deputy Conservator of 
Forests, 3rd grade, the following reversions to take place with 
effect from the 24th November, 1888 : — 
ilfr. E, A, Down to Deputy Conservator, 4th grade. 

Mr, A, L. Mclntire to Assistant Conservator, 1st grade. 
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2 ^ 0 , 4.— i/r. F» 0. Lemarchand and Mr. L, 0, Smith, peputy Con- 
eeryatoTB of ForeBts, respectively made over and assumed charge 
of the Kulu Forest Division on the forenoon of the 10th Decem- 
ber, 1888. 

No. 7. — Mr. W. E. D'Arcy, Deputy Conservator of Forests, on 
relief by Mr. ShakMpsar of the charge of the Lahore Forest 
Division, assumed charge of the Working Plans Branch of tjie 
Office qf the Conservator of Forests on the forenoon of the 27th 
i^ovemher, 1888. 

No, 13.— yAc 5th January, 1889. — ilfr. 0. S. Hart, Assistant 
Conservator of Forests, is granted two months’ examination leave 
with elTect from the afternoon of 6th December, 1888. 

7. — Assam Qazbttb — 

No. 852. - The 19th December, 1888. — Mr. F. S. Barker, Assistant 
Conservator of Forests, 1st grade, and Officiating Deputy Con- 
servator, 4th grade, Assam, is confirmed in that grade, with effect 
from the date on which Mr. W. M. Green, Deputy Conservator of 
Forests, Bengal, was promoted to the 3rd grade of Deputy Con- 
servators. 

No. 853 — Mr. T. J. Campbell, Assistant Conservator of Forests, 
2nd grade, and Officiating Ist grade, is confirmed in that grade, 
with effect from the same date. 

No. 854. — Mr. T. J, Campbell is appointed to officiate in the 4th 
grade of Deputy Conservators of Forests, with effect from the 
29th of October, 1888, the date on which Mr. C. O. D. Fordyce, 
Deputy Conservator, went on furlough, until the return of Mr. 
Barker from leave. 

The following officers have passed the half-yearly examination in 
the subjects noted against their names : — 

Mr. H. O. Young, Forest Law, Lower Standard. 

„ C. P. Fisher, Bengali, 

8- — Burma Gazette — 

No. 163. — In exercise of the power conferred by Section 8, sub-sec- 
tion (1), of the Upper Burma Laws Act, 1886, the Chief Commis- 
sioner is pleased, with the previous sanction of the Governor- 
General in Council, to extend the Upper Burma Forest Regulation, 
1887, to all the territories which may from time to time be declared 
by notification under Section 8, sub-section (3), of the said Act to 
constitute the Shan States. 

No. 166 — Mr. J. W. Oliver, Deputy Conservator of Forests, made 
over charge of the office of Conservator, Upper Burma Circle, to 
Mr. E. C, Hill on the 4th December, 1888, after noon. 

No. 167. — The following transfers and postings of Forest Officers 
are ordered : — 

Major 6. T. Bingham, Deputy Conservator, on his return from 
privilege leave, to the charge of the Rangoon Division. 

Mr. J. W. Oliver, Deputy Conservator, to the charge of the 
Tharrawaddy Division. 

Mr. G. Q. Corbett, Assistant Conservator, from Rangoon to the 
Tharrawaddy Division. 
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Mr. Jackson^ Assistant Conservator, from Tharrawaddy to 
Allanmyo. 

Mr. II. A. Hoghton, Deputy Conservator, on his return from 
privilege leave, to the charge of the Working Plans Divirtion. 

No. 15. — Mr. H. A. Hoghton, Deputy Conservator of Forests, re- 
sumed charge of the Working Plans Division from Mr. E. P. Popert, 
Conservator of Forests, on the afternoon of the 5th December, 
1888. 

No. 16. — Mr. H. Jackson, Assistant Conservator of Forests, made 
over, and Mr. J. W. Oliver, Deputy Conservator of Forests, re- 
sumed, charge of the Tharravraddy Division on the afternoon of the 
6th instant. 

No. 17. — With reference to Revenue Department Notification No. 
102 (Forests), dated the 20th August 1888, Mr. II. A. Hoghton, 
Deputy Conservator of Forests, reported his arrival at Calcutta 
on the forenoon of the Ist September last, and his departure 
thence for Rangoon on the 1st December following. 

No. 18. — Major G. T. Bingham, Deputy Conservator of Forests, Ist 
grade, reported his arrival at Calcutta on return from the three 
months’ privilege leave granted him in Notification No. 106, dated 
the 30th August, 1888, on the 5th December, after noon. 

No. 453. — Under the provisions of Section 12 of the Code of Crimi- 
nal Procedure, 1882, the Chief Commissioner appoints Mr. T. A, 
Hauxwell, Deputy Conservator of Forests, to bo a Magistrate of 
the 3rd class in the districts of Amherst and Moulmein Town. 

No, 454. — Under the provisions of Section 3 of the Burma Forest 
Act, 1881, the Chief Commissioner specially empowers M7\ T. A. 
Hauxwell, Deputy Conservator of Forests, Kado Division, a Ma- 
gistrate of the 3rd class, to try forest offences. 

No. 168. — Mr. E. S. Carr, Deputy Conservator of Forests, 3rd 
grade, is appointed to the charge of the Direction Division, Upper 
Burma Circle, with effect from the date on which he may assume 
charge of his duties at Mandalay. 

No, 169. — The following promotion is ordered, with effect from the 
5th November, 1888 : — 

Mr. H. Jackson, Assistant Conservator of Forests, 2nd grade, to 
bo a Deputy Conservator of Forests, 4th grade. 

No. 19. — Mr. G. Q. Corbett, Assistant Conservator of Forests, made 
over, and Major C. T. Binghain, Deputy Conservator of Forests, 
resumed, charge of the Rangoon Division on the afternoon of the 
13th instant. 

No. 2 — Mr. A, Weston and Mr. T. A. Hauxwell, Deputy Conser- 
vators of Forests, respectively made over and received charge of the 
Kado Division on the afternoon of the lOth December, 1888. 

No. 1. — Mr. Herbert Carter, Assistant Conservator of Forests, re- 
ported his arrival at Rangoon on the 2nd January 1889, before 
noon. 

No. 2. — Mr. Francis Joseph Branthwaite, Assistant Conservator of 
Forests, reported his arrival at Rangoon on the 2nd January, 1889, 
before noon. 

No. 3. — Mr. Ernest Adolphus G* Bryen, Assistant Conservator of 
Forests, reported his arrival at Rangoon on the 2nd January, 1889, 
before noon. 
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^ 0 . 4. — Mr. William Fredei^ich Loftus Tottenham^ AssisUnt Conser- 
vator of Forests, reported his arrival at Rangoon on the 2nd «Jan- 
^uary, 1889, before noon. 

iVo. 5. — Mr. Henry tVilaa Thompson^ Assistant Conservator of 
Forests, reported his arrival at Rangoon on the 2nd January, 1889, 
before noon, 

Ho. fi. — The Srd January^ i559.— A/r. W. F, L. Tottenham^ Assist- 
ant Copservator of Forests, is posted to the Tharrawaddy Forest 
Division. 

No. 7.— A/r. Herbert Carter y Assistant Conservator of Forests, is 
posted to the Working Plans Division, Pegu Circle. 

9. — Bkrar Gazf.tte — 

The Resident is pleased to lord are that Mr. Manmkh Rat, a Sub- 
Assistant Conservator of Forests in Rorar, has passed by the 
Higher Stfnidard the Examination in Marathi prescribed for Forest 
Officers in the flyderahad Assigned Districts — Appendix III. to 
the Forest Department Code. 

10. — Mysore Gazette — 

The lt*h December^ 1888, — Ranger Lakshmana Rao's promotion 
from Hs tn TjO, ns notified in tho “ Mysore Gazette,” Part II., 
ciatmi fith October, 1888, is cancelled. 

Ranger Venkata Rao in the Mysore District is promoted Ranger 
on 11s. 5t) -h 15 vice Lakehmana Rao. 

Applications are invited for two scholarships from candidates 
wishing to prosucuto their studies in tho Forest School at Dehra 
Dun. They must be Nativis of Mysore, and rniLSt have received a 
liberal education. Graduates in Arts will he preferred. Each 
CMiididah' must furnish a ccM*tifi<*nlt* of sound health, good vision 
and hearing, from the Civil Surgeon of the Station nearest to his 
plaec of residence. The siiceessfui candidates will he granted 
scholarships of Rs. 30 each per mensem for the period tluy are 
required to remain at Dehra Dun, the scholarships being held 
subject to the condition of their giving satisfaciion in the prosecu- 
tion of their studies. They must engage to serve the Mysore 
Government on passing out of the school for a period of at least 
five years, or to refund tho scholarships they may have drawn. 
On obtaining their diplomas they will he appointed Probationers 
in the Mysore Forest Department on Rs. 100 a month. 
Candidates will he required to undergo a preliminary examination 
English— Composition and in the marginally noted subjects, to be 

Conversation. office of the Inspector General 

Arithmetic. Algebra—up - ^ i • fi. i 

to and lucludiiig quadratic Forests at Bangalore, in the first week 
equations of June next, and the candidates selected 

Elementary Geometry. Men- will join at Dehra Diin on tho 25th June, 
Buration — lengths, area and iggo 
volume. 

Applications should be addressed to the undersigned so as to reach 
him before 15th April next. 

11. — Central Provinobb Gazette— 


Nit. 
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1.— -Gazette of India — 

No. A^.^The 18th January^ The following appointments 

are made during the absence on furlough of Mr. W. R. Fisher^ 
Conservator of Forests, 3rd grade, School Circle, North-Western 
Provinces and Oudh, and Director of the Forest School, Dehra 
Diin, or until further orders : — 

Lieutenant-Colonel F. Bailey, R.E., Conservator, 2nd grade, 
Punjab — to be Conservator, 2nd grade, School Circle, North- 
Western Provinces and Oudh, and Director of the Forest School, 
Dehra Diin. 

Mr. R. II. C. Whittall, Officiating Conservator, Srd grade, Be- 
xar — to be Officiating Conservator, Srd grade, Punjab. 

Mr. E. P. Dansey, Officiating Deputy Conservator, Srd grade, 
North-Western Provinces and Oudh, and Assistant Inspector- 
General of Forests and Superintendent of Working Plans — to 
be Officiating Conservator, 3rd grade, Berar. 

No. 90. — The 2901 January^ 1889. — With reference to the Notifi- 
cation of this Department, No. 43 F., dated tho 18th instant, it is 
hereby notified that Mr. E. E. Fernandez^ Deputy Director of the 
Forest School, officiated as Director of the Forest School, and was 
also in charge of the Office of Conservator of Forests, School 
Circle, North-Western Provinces and Oudh, in addition to his own 
duties, from the 2nd to the 15th January, 1689, both dates inclu- 
sive. 

No. 118 — 9-5 0. — The S let January, 1889. — In Notification No. 
6, dated 4th January, 1889, for “ 27th December, 1888,” read “ 25th 
December, 1888.” 

No. 120. — The 6th February, 1889. — Consequent on the retirement 
from the service of Mr. W. Jacob, Deputy Conservator of For- 
ests, 1st grade, Central Provinces, the following promotions are 
made, with effect from tho 31st December, 1888, and until further 
orders : — 

Mr. A. E, Wild, Officiating Deputy Conservator, 1st grade, Pun- 
jab, is confirmed in that grade. 

Mr. R. B. M. Ellis, Deputy Conservator, 2nd grade, Bengal, is 
appointed to officiate in the let grade of Deputy Conservators. 
No. 130. — The 7th February, 1889m — The following permanent pro- 
motions are made in the Forest Department, consequent on the 
retirement from the service of Dr. W. Schlich, Inspector- General 
of Forests to the Government of India (on deputation in England), 
with effect from the Ist January, 1889 : — 

Mr. B. Hibbentrop, Conservator, 2nd grade, and sub. pio tern. 
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Inspector-Qeneral of Forests, is confirmed in the latter appoint- 
ment. 

Mr, O, Mann, sub. pro tern, OonsesH^r, 2nd grade, Assam, is 
confirmed in that grade. 

M7\ C. Bagahawe, Deputy Oonservator, 2nd grade, and sub. pro ' 
tern. Conservator, 8rd grade. Central Circle, North-Western 
Provinces and Oudh, is confirmed in the latter appointment. 

In notifying Dr, W, SchlicKa retirement from the Forest Depart- 
ment, the Governor- General in Council desires to place on record 
an acknowledgment of Dr, SchlicKa valuable and distinguished 
services both in organising the Forest Administration in Sind 
and Bengal, and in developing the Imperial Department as In- 
spector-General of Forests. 

Dr, Schlich'a labonrs to perfect the technical education of the 
Forest Staff deserve special notice. To him is to a great extent 
due the credit of having established on a satisfactory and prac- 
tical basis the School at Debra for the instruction of the Execu- 
tive Forest Staff, and to a still greater extent that of having 
organised the Forest Branch of the College at Cooper’s Hill 
for the education of the Controlling Staff. It is a satisfaction 
to the Government of India to know that Dt\ SchlicKa retire- 
ment does not sever all connection between him and this country, 
and that, as Principal Professor of Forestry in Cooper’s Hill 
College, he will still continue to exercise a useful infiuence over 
the Forest Departments of India. 

No, 153 . — The 23 nd February, 1889, — Mr. W, E, D*Arcy, OflBciat- 
ing Deputy Conservator of Forests, 3rd grade, Punjab, is appointed 
to be Assistant Inspector-General of Forests and Superintendent 
of Working-Plans, with effect from 20th February, 1889, and until 
further orders. 

2.— Madras Gazette—* 

The 2nd Februa7'y, 1889, ^Mr, A. Srinivasa Chamberlain, Hanger 
5th grade, South Avcot District, has passed the Survey Test 
(Lower Standard) including Levelling. 

M. B, Ry, A, V, Chida7nbara Iyer, Hanger, 5th grade, South 
Arcot District, has passed the Survey Test in Levelling. 

No, 33. — The 6th February, 1889. — Jl/r. J. W. Cherry, Acting 
Conservator of Forests, Southern Circle, furlough for one year 
from or after 7th March, 1889, under section 50 of the Civil Leave 
Code, Gth edition. 

No. 38 . — The 7th February, 1889 , — It is hereby notified that, under 
section 64 of the Madras Forest Act, 1882, the Governor in Coun- 
cil has cancelled the rules framed under clause (c) of section 63 of 
the said Act, which were published at page 590 of Part I. of the 
Fort St. George Gazette, dated 23rd September, 1884. 

No, 39 . — The 8th February, 1889. — .Afr. Charles D'Arcy McArthy, 
Trained Forest Officer, appointed by the Secretary of State, hav- 
ing reported his arrival in Bombay on the afternoon of the 29th 
December, 1888, is brought on the strength of the Madras Forest 
Establishment as Assistant Conservator, 3rd grade, from that date, 
and is posted to the Cuddapah District. 
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Mn R, Ry. M. L, Nwraina Sattry^ Forest Ranger, 5th grade, (on 
probation), from South Coimbatore to South Arcot. 

Mr, Q, B, Middletonf/^Qt^^i Banger, 4th grade, frorn South Arcot 
to North Coimbatore. 

Mr, J, S. Orcgan, Forest Ranger, 5th grade, from North Coim- 
batore to Tinnevelly. 

Mr, A, M, Clay^ Acting Ranger, 5th grade, from South Coim- 
batore to North Arcot. 

The 16th February ^ 1889. — The following oflficors have passed the 
Departmental Test prescribed in paragraph 56 of the Forest Code 

Mr. J. O. H. Marshall^ ftub-Assistant Conservator, 2nd grade, 
(on probation). South Coimbatore, in (o') and {b), 

A, R, Rama RaOj Forester, Ist grade, North Coimbatore, in (a), 
(6), (c), and (d) with credit. 

ilfr. R. W. Rouse, Forester, 1st grade, Tanjore, in (a), (b), (c) 
and (d) with credit. 

M. Subrayalu Naidu, Forester, 1st grade, South Arcot, in (a), 
(&), (c) and (d). 

C. Dhansing, Forester, 1st grade, Trichinopoly, in (a), (b), (c) 
and (d), 

P. Alagiriswamy Forester, 3rd grade, Trichinopoly, in (a), 

(i), (c), and (d). 

T. S. David Pillai, Forester, 3rd grade, Trichinopoly, in (a),(b), 
(c) and (d). 

3. — Bombay Gazettb— 

The 8th February, 1880. — Mr. O. A. Hight, Deputy Conservator 
of Forests, resumed charge of the Divisional Forest Office, Dhar- 
war, on the 2nd February, 1889, after office hours. 

No. 1133. — The 11th February, 1889. — Tho privilege leave for one 
month granted under Government Notification No. 8528, dated 
20th December, 1888, to Mr. Narayan Ballal Oke, Sub- Assistant 
Conservator of Forests, 1st grade, is commuted retrospectively into 
leave on medical certificate for one month and two days. 

No. 929. — It is herel)y notified that the next De[>artmental Exami- 
nation of Forest officers will commence at the Town Hall, Bombay, 
on Monday the 8th April, 1889, at 11 a.m. (Bombay time). Forest 
officers who desire to be examined should send the necessary inti- 
mation to the Secretary to the Central Committee for Department- 
al Examinations before the 15th proximo. 

4. — Calcutta Gazette — 

The 11th January, 1889. — Mr. C, G. Rogers, Assistant Conservator 
of Forests, 3rd grade, is promoted to the 2nd grade, and is ap- 
pointed to officiate in the 1st grade of Assistant Conservators, with 
effect from 7th November, 1888. 

The 21st January, 1889. — With reference to the notifications of the 
2nd and 17th December, 1888, Mr. E. G. Chester, Deputy Con- 
servator of Forests, assumed charge of his duties in the Andamans 
on the forenoon of the 22nd November, 1888, from which date Mr, 
M, S. Fowler reverted to his substantive appointment of Deputy 
Conservator of Forests, 4th grade. 
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The following Forest officers have pass^ in — 

Forest Law, hy the Highe^tandard, 

Babu Raghundth Pdihah^ Sub-Assistant Conservator of ForestS; 
Gorakhpur Division, Gorakhpur. 

Bahru Raghubar Daydl Bdjpai, Head Clerk, office of Conservator 
of Forests, Oudh Circle, Lucknow. 

Land Revenue Systems^ by the Higher Standard, 

Mr, J. M, Blanchfieldf Sub-Assistant Conservator of Forests, 
Kumaun Division, Naini Tal. 

Babu Raghundth Pdthak, Sub- Assistant Conservator of Forests, 
Gorakhpur Division, Gorakhpur. 

Babu Raghubar Daydl Bdjpai, Head Clerk, office of Conservator 
of Forests, Oudh Circle, Lucknow. 

Vernacular, hy the Higher Standard, 

Babu Raghundth Pdthak, Sub- Assistant Conservator of Forests, 
Gorakhpur Division, Gorakhpur. 

Babu Raghubar Daydl Bdjpai, Head Clerk, office of Conservator 
of Forests, Oudii Circle, Lucknow. 

Fernacfi/ar, by the Lower Standard, 

Mr, M, Hill, Assistant Conservator of Forests, Kheri Division, 
Lakhimpur. 

Mr, L. Mercer, Assistant Conservator of Forests, Sahdranpur 
Division, Dehra Dun. 

No, . — The 16th January, 1889, — In modification of Notifica- 

JUO-Go 

689F 

tion No. 2^20* dated 13th November, 1885, appointing, under 

clause (c), section 4, Chapter II. of the Forest Act VII. of 1878, 
Pandit Ganga Dat Upreti, Deputy Collector of Bijnor, as Forest 
Settlement Officer, for the settlement of rit^hts in the proposed 
now reserves of the late Kumaun Iron Works Company's grant; 
Mr, J Oakeshott, Assistant Commissioner, Naini Tal, is appointed 
Forest Settlement Officer for the same purpose, vice Pandit Ganga 
Dat Upreti, 

271 

No, The 30th January, 1880. — Mr. B. B. Osmaston, who 

has been appointed to the Forest Department by the Right Hon'blo 
the Secretary of State for India, and who reported his arrival at 
Allahabad on the 2nd January, 1889, to be an Assistant Conser- 
vator of Forests, 3rd grade, and to be posted to the School Circle. 

Braidwood, Deputy Conservator of 

Forests, in charge of the Naini Tal Division of the Central Circle, 
furlough to Europe for one year, with effiect from the 15th March, 
1889, or subBe(iuent date. 

qi i. 

— The 1st February, 1880, — Mr. F, B, Bryant, Offici- 
ating Deputy Conservator of Forests, on special duty, to hold 
charge of the Naini Tal Division of the Central Circle, during the 
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absence on forlongh of Mr. J. M. Braidvmd^ or ontil farther or- 
ders. 

6. — Punjab Gazbttb- 

No. 27. — The 11th January^ 1889, L, O* Smithy Depotjr Con- 
servator of Forests, reported his return from the leave granted to 
him b; Punjab Oovernment Gazette Notification No. 396, dated 
14th August, 1888, on the forenoon of the 29th of November, 
1888. 

No. 30.— 'Consequent on the return from privilege leave of Mr. L. 
O. Smithy Deputy Conservator of Forests, 4th grade, the following 
reversion to take place with effect from the 29th November, 
1888 

jlfr. J. L. Pigot to Assistant Conservator, let grade. 

No. 46.— TAe 19th January y 1889. — Lieutenant ^Colonel F. Bailey 
delivered over charge of the office of Conservator of Forests, Pun- 
jab, on the afternoon of the 4th of January, 1889. 

No. 47.— A/r. R. H. C. Whittall assumed charge of the office of 
Conservator of Forests, Punjab, on the forenoon of the 8th of 
January, 1889. 

No. 48. — Mr. J. L. Pigot, Assistant Conservator of Forests, held 
charge of the current duties of the office of the Conservator of 
Forests, Punjab, from the afternoon of the 4th to the forenoon of 
the 8th of January, 1889. 

No. 85. — The 13th February, 1889.- ^Mr. Q. H. Hart, Assistant 
Conservator of I'orests, reported his return from the examination 
leave granted in Punjab Government Gazette Notification No. 13, 
dated 5th January, 1889, on the forenoon of the 7th February, 
1889, and was attached to the Direction Division from that date. 

No, 89. — 3'Ac 14th Febmary, 1889. — With reference to Punjab 
Gazette Notification No. 7, dated 4th January, 1889, it is hereby 
notified that Mr. W. E. D'Arcy, Deputy Conservator of Forests, 
and ilfr. J. L. Pigot, Assistant Conservator of Forests, respective- 
ly delivered over and assumed charge of the Working Plans Branch 
of the office of the Conservator of Forests on the forenoon of the 
11th February, 1889. 

No. 90. — With reference to Punjab Gazette Notification No. 89, 
dated 14th February, 1889, the services of Mr, W. E. UArcy, 
Deputy Conservator of Forests, are placed at the disposal of the 
Government of India in the Revenue and Agricultural Depart- 
ment with effect from the forenoon of the 11th February, 1889. 

No, 97. — The 20th February, 1889. — Mr. G, S, Hart, Assistant 
Conservator of Forests, 2nd grade, passed in Land Revenue, and 
in Forest Law with credit, in the Departmental Examination held 
at Laliore on the 8th February, 1889, 

7, — Assam Gazette— 


No. 16. — The 21st January, 1889 . — Leave of absence for ten days, 
under Section 50 of the Civil Leave Code, is granted to Mr. F. 
S, Barlcer, Officiating Deputy Conservator of Forests, Assam, in 
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continuation of the furlough granted to him by Notification No. 
826, dated the 22nd November, 1888. 

No, 24, — The Slat January y 1889 , — F. S, Barker y Officiating 
Deputy Conservator of Forests, returned from the leave granted to 
him in Notifiration No. 326, dated the 22nd November, 1888, and 
joined his appointment at 8ibsdgar on the forenoon of the 18th 
instant. 

8. — Central Provinobs Oi^zBTTB— 

No, 400. — The 21st January y 1889. — Mr, A. W. Blunt y who has 
been appointed by the Secretary of State to be an Assistant Con- 
servator of Forests, 8rd grade, and has been posted to the Central 
Provinces, reported his arrival at Nagpur on the forenoon of the 
Srd instant. 

No, 483. — The 24th January ^ 1889. — Furlough for nine months, 
under Section 50 of the Civil Leave Code, is granted to Captain 
C. W. Losacky Deputy Conservator of Forests, with effect from the 
15th February, 1889, or the subsequent date on which he may 
avail himself of it. 

9. ~Burma Gazette — 

No. 8. — The 9th January y 1889. — The following promotion is or- 
dered with effect from the 6th November, 1888 : — 

Mr. C. L. 'Toussainty Assistant Conservator of Forests, Srd grade, 
to be Assistant Conservator, 2nd grade. 

No. W.^The 14th Januaryy 1889. — In exercise of the power con- 
ferred by section 2 of the Burma Boundaries Act, 1880, the Chief 
Commissioner appoints Mr. E. C. S. George, Assistant Commission- 
er, to be a Boundary Officer in respect of the lands specified in 
this Department Notification No. 1 (Upper Burma), dated the 
5th January, 1887. 

No. 12. — The 17th January, 1889. — Mr. H. N. Thompson, Assist- 
ant Conservator of Forests, is posted to Mandalay. 

No, 13. — Mr. E. A. O'Jiryen, Assistant Conservator of Forests, is 
posted to Mandalay. 

No, 14. — Mr. F. J. Branthwaite, Assistant Conservator of Forests, 
is posted to Mandalay. 

No. Ib.'^Afr. E. A. O' Bryen, Assistant Conservator of Forests, is 
transferred from Mandalay to the Minbu Division. 

No, 16. — Mr. F. J. Assistant Conservator of Forests, 

is transferred from Mandalay to the Bhamo Division. 

No. Ml --Mr. H. N. Thompson, Assistant Conservator of Forests, 
in transferred from Mandalay to the Pyinmana Division. 

No, 18. — The following alterations in rank in the Forest Depart- 
ment are ordered, with effect from the 13th December, 1888 : — 
Mr. A. F, Broun, Deputy Conservator of Forests, 3rd (officiating 
2nd) grade, to revert to his substantive rank. 

Mr. J. Copeland, Deputy Conservator of Forests, 4th (officiating 
3rd) grade, to revert to his substantive rank. 

No. 19. — With reference to this department Notification No. 76, 
dated the 4th July, 1888, the Chief CommisBioner appoints Mr. 
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C. E, Danielly Sab- Divisional Officer, Pyantaza, Shwegying dis- 
trict, to succeed Lieutenant-^Oolonel 0, Alexander y as Forest Set- 
tlement Officer to enqiiire into and determine the existence, nature 
and extent of any rights claimed by, or alleged to exist in favour 
of, any person in or over any land comprised within the limita 
specified in this Department Notifications Nos. 34 and 85, dated 
the 10th June, 1885, and any claims relating to the practice within 
the said limits of tanngya cultivation, and to deal with the same 
as provided in Chapter IL of the Burma Forest Act, 1881. 

NoA.^Tht2l8t January y W. F. L. Toitenhamy Assist- 

ant Conservator of Forests, reported his arrival in Tharrawaddy on 
the afternoon of the 7th instant. 

No, 2. — Mr, II. Carter y Assistant Conservator of Forests, reported 
himself for duty with the Working Plans Division on the forenoon 
of the 12th instant. 


10.— Berab Gazette— 
Nil. 


11.— Mysore Gazette — 
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Extracts from Official GtAzettes., 


1. — Gazbttb of India — 

No, 187. — The 28th February ^ 1889. — Mr, W, H. ReynoldSy Deputy 
Conservator of Forests, 2ud grade, Punjab, and Superintendent 
of Forest Surveys, is appointed to officiate in the let grade of 
Deputy Conservators during the absence on furlough of Captain 
C, W. Losack, Deputy Conservator, let grade. Central Provinces, 
or until iurther orders. 

No, 250. — The 15th Marchy 1889, — The undermentioned officers, 
who have been appointed by Her Majesty’s Secretary of State to 
the Forest Depaitmeut of India, are appointed to bo Assistant 
Conservators of the 3rd grade, with effect from the dates specified 
opposite their names, and are posted to the Provinces noted be- 
low : — 

Mr, B. B, Osniastony — North- Western Provinces and Oudh, — 
29th December, 1888. 

Mr, //. H, Haines y — Bengal, let January, 1889. 

Mr, A. V, Monro y — Punjab, — 30ih December, 1888. 

Mr, A. W. Blunt y — Central Provinces, — 30th December, 1888. 
Mr. 11. Cariery 1 

Mr. F. J. Branihwaitey I 

Mr. E. A. O' Bry oiy > Burma, — 2nd January, 1889. 

Mr. W. F. L. fottenhaniy ( 

Mr. H. N. Thompsoiiy ) 

No, 259. — Mr, F S. Barkery Officiating Deputy Conservator of 
Forests, 4th grade, Assam, is transferred temporarily to the Cen- 
tral Provinces. 

No. 262. - Consequent on the departure on furlough of Colonel 
W. J. Seatoiiy M.S.C.y Conservator of Forests, Ist grade, Tenas- 
serim Circle, Burma, the following temporary promotions are 
made, with effect from the 14th February, 1889, and until further 
orders : — 

Lieutenant^Colonel F. Bailey y R.E.y Conservator, 2nd grade, 
School Circle, North-Western Provinces and Oudh, and Direc- 
tor of the Forest School — to officiate in the 1st grade of Con- 
servators, 

Jlfr. E. P. Poperty Conservator, 3rd grade, Pegu Circle, Burma— 
to officiate in the 2nd grade of Conservators. 

Mr. J. W. Olivery Deputy Conservator, 2nd grade, Burma— to 
officiate in the Srd grade of Conservators and to have charge of 
the Tenasserim Forest Circle. 
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The 22nd March^ 1889. — Lieutenant-Colonel J, E. Camphellf 
B.S.C.f Deputy Conservator of Forests, 3rd grade, North-Western 
Provinces and Oudh, leave (p. a.) for one year and 243 days, 
under rule IX. of the Regulations of 1S6S. 

2.-^Madras Gazettb<« 

The 12th February^ 1889. — Mr, E, E, Leipensteiny Forest Ranger, 
on probation, in the Kurnool District, is declared to have passed 
the Departmental Test prescribed in paragraph 52 of th^ Madras 
Forest Department Code, with effect from 2lBt January, 1889. 
Privilege leave has been granted to K. N arayanaewami lytVy Forest 
Ranger, Acting 4th grade, Trichinopoly, from Slat January to 
9th February, 1889 inclusive, under Section 138 of the Civil 
Leave Code. 

The 2iid March^ 1889. — Mr. W. H. Blacker and V, N. Kriehna- 
eawmy Aiyar^ Foresters, 2nd grade. North Arcot and Madura 
Districts respectively, have passed the Departmental Test prescrib- 
ed in paragraph 56 of the Forest Code, 

Privilege leave has been granted to Mr. R. S. Bower, Forest 
Ranger, 4th grade, North Arcot, for one month, nnder Section 
138 of the Civil Leave Code, with effect from 16th February, 
188f). 

The 6th March, 1889. — The following promotions and reyersiouB 
are made with effect fioin 7th January, 1889: — 

Mr. J. S. Oarnhle, Conservator, 2nd grade, to be Acting Conser- 
vator, Ist grade. 

Mr. A. W. Feet, Acting Conservator, 1st grade, reverted to 
Conservator, 2nd grade. 

Mj\ j. W. Cherry, Acting Conservator, 2nd grade, reverted to 
Deputy Conservator, Ist grade. 

Mr. E. D. M. Hooper, Acting Deputy Conservator, 1st grade, 
reverted to Deputy Conservator, 2nd grade. 

Mr. JR. JV. Morgan, Acting Deputy Conservator, 2nd grade, 
reverted to Deputy Conservator, 3rd grade, 

Mr. A. W. Lushington, Acting Deputy Conservator, 3rd grade, 
reverted to Deputy Conservator, 4th grade. 

Mr. G. Ilomfray, Acting Deputy Conservator, 4th grade, reverted 
to Assistant Conservator, 1st grade. 

The 16th March, 1889. — Mr. J. G. F. Marshall, Rub- Assistant 
Conservator, 2nd grade (on probation), from South Coimbatore 
Division to the Tinnevclly District. 

Mr. S, C. Moss, Sub -Assistant Conservator, 2nd grade, acting 
sub. pro tern., from the Tinnevelly District to the South Coim- 
batore Division. 

Mr. Ji. W. House, Forester, 1st grade, Tanjore District, to act 
as Hanger, 5th grade (sub. pro tem.), from date of termination 
of lianger Mr. Blomjield's probation, and posted to North 
Malabar Division. 

M. Subrayulu Naidu, Forester, Ist grade, South Arcot District, 
to act as Ranger, 5th grade (sub. pro tem.), from 1st April 
next. 
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8.— Bombay Gazette — 

No^ 1862.— 8th March^ 1889^^^Colontl J, (7. McRae^ ConsoTYa- 
tor of Forests, Sind Circle, fs allowed privilege leaye of absence 
for three months from the 15th Maj, 1889, or from such sub- 
sequent date as he may avail himself of it« 

No, 1908.— 11th March^ 1889. ^Mr, Joseph Baptistaf l.o.c., 
Ranger, 1st grade, in charge of the Bassein Range of the 
North Thana Division, was, in addition to his own duties, in 
charge of the B. Sub-Divisional Forest Office of North Th&na 
from 10th December, 1888 to 22nd December, 1888, both days 
inclusive. 

The 15th March^ 1889. — Mr, Haripad Mitra^ Sub- Assistant Con- 
servator of Forests, Working Plans Branch No. II, Kinara, and 
Mr. E, O. Oliver^ Divisional Forest Officer, Working Plans 
Branch No. II, Kanara, respectively delivered over and received 
charge of tlie office of the Sub- Assistant Conservator of Forests 
on the 9th March, 1889, after office hours. 

No. 2095. — 18ih March^ 1889 . — The services of Mr. S. Bornidge^ 
Acting Deputy Conservator of Forests, 4th grade, Bombay Presi- 
dency, are placed temporarily at the disposal of the Government 
of India in the Revenue and Agriculture Department (Forests;, 
for employment in the Central Provinces. 

No, 2007. — Mr. 0, K, Beiham, Deputy Conservator of Forests, 8rd 
grade, and Divisional Forest Officer, Bijapur, is allowed privilege 
leave of absence for three months from the Ist April, 1889, or 
from such subsequent date as he may avail himself of it. 

4. — Calcutta Gazette — 

Nil. 

5, — North-Western Provinces and Oddh Gazette — 


Bo. - Ti Q -1 .j T * — The 27th February^ 1889 . — With effect from the 

11 *85 1 •rfo 

27th October, 1888, Mr. Montague Hill, Assistant Conservator 
of Forests, 3rd grade, North-Western Provinces and Oudb, to be 
Assistant Conservator of Forests, 2nd grade. 

No. March, 1889 . — With effect from the 11th 

December, 1888, the date on which Mr, W, G. Allan, Officiating 
Deputy Conservator of Forests, Ist grade, reverted to his substan- 
tive appointment as Deputy Conservator, 2nd grade — 

Mr, E. Me A. Moir, Officiating Deputy Conservator of Forests, 
2nd grade, to revert to his substantive appointment as Deputy 
Conservator, 3rd grade ; 

Mr. A. Smythies, Officiating Deputy Conservator of Forests, 3rd 
grade, to revert to his substantive appointment as Deputy Con- 
servator, 4th grade ; 

Mr. A. Campbell, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Assistant Conservator, Ist grade. 
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January, 1889, the date 

on wiiich Mr, C. Bagshaivey Deputy Conseryator of Forests, 2nd 
grade, was confirmed as Conservator of Forests, 8rd grade-— 
Lieutenant-Colonel J,E, Campbell^ Deputy Conservator of Forests, 
3rd grade, officiniing as Deputy Conservator of Forests, 2Dd 
grade, to be confirmed in the latter grade; 

Mr. E, P. Danseyy Deputy Conservator of Forests, 4th grade, 
officiating as Deputy Conservator of Forests, 8rd grade, to be 
confirmed in the latter grade; 

Mr. E. F. Litchfield^ Assistant Conservator of Forests, let grade, 
officiating as Deputy Conservator of Forests, 4lh grade, to be 
confirmed in the latter appointment; 

Mr, A. G. H chart- Hampden, Assistant Conservator of Forests, 
2nd grade (on furlough), to be an Assistant Conservator of 
Forests, 1st grade. 

% With effect from the date on which Mr, E, P. 

Damey, Deputy Conservator of Forests, 8rd grade, took charge 
of the office of Conservator of Forests, 3rd grade, Bcrar — 

Mr. A, SmythieSj Deputy Conservator ot Forests, 4th grade, to 
officiate as Deputy Conservator of Forests, 3rd grade; 

Mr, A, Campbell, Officiating Assistant Conservator of Forests, 
Ist grade, to officiate as Deputy Conservator of Forests, 4tb 
grade. 

No. March, 1889. — With effect from the 25th 

October, 1888, 71/r. L, Mercer, Assistant Conservator of Forests, 
3rd grade, North-Western Provinces and Oudh, to be Assistant 
Conservator of Forests, 2nd grade. 

6. — Punjab Gazette— 

No. 120. — The l)ih March, 1889, — With reference to Punjab Gazette 
Notification No. bhl, dated 27th November, 1888, the Hon’ble the 
Lieiitenarit-Governor is pleased to make the following promotion, 
to take place with effect fiom the lorenoon of the IsD of December, 
1888, and until further orders-: — 

Mr. Ji. J. Finder, Officiating Assistant Conservator of Forests, 
Ist grade, to be Assistant Conseivator, 1st grade, sub y^ro tern., 
vice Mr. K. S. Carr, 

No 128. — 7'he 11th March, 1889. — In accordance with the pro- 
visions of Section 31 of Act VII. of 1878, the Hon’ble the 
Lieutenant-Governor, with the previous sanction of the Governor- 
General in Council, is pleased to make the following rules for the 
regulation of cultivation in the Protected Forests of the Murree 
and Kahiita Tahslls of the Rawalpindi District : — 

1. — In authorizing cultivation under Rule 17 the Deputy Con- 
servator shall, as ho may see fit, either 
Payment for trees ^jake over without payment to the person 
stodingontheUnd. aTithorit, is granted all trees 

upon the land to which such authorization refers, or offer the 
same to him before the order authorizing cultivation is passed 
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at a valuation to be fixed by the Deputy Coneervatoi of Forests. 
An appeal shall lie from an order of the Deputy Conservator 
fixing the valuation under this rule to the Deputy Commissioner, 
whose order shall be final. Payment of the price fixed under 
this rule for suoli trees shall be made by the person authorized 
to cultivate either in a lump previous to entry on the land, or 
by instalments, as may be determined by the Deputy Conservatpr. 
In default of payment of any such lump sum or instalment, the 
Deputy Conservator may, according to the circnmstances, either 
reject the application for permission to cultivate or cancel such 
permission if already granted. 

11.— "Land of which the cultivation has been authorized under 


Rent payable in 
respect of such land. 


Rule 17 shall be liable to the payment 
ol a rent charge of 25 per cent, over 
and above the full land revenue asBess- 


ment which may be imposed upon it. 


7. — Assam Gazette — 


No, 61. — The 21^1 February ^ 1889. — Mr. T. J. Campbell^ Officiating 
Deputy Conservator, 4th grade, reverted to the appointment of 
Officiating A s^^istant Conservator of Forests, Ist grade, with effect 
from the forenoon of the 18th January, 1889, the date on which 
Mr, F, S. Barker returned from leave. 

No. ()4. — The 27th February, 1889. — Mr. TJ. G. Young, Assistant 
Conservator of Forests, 2nd grade, is appointed to officiate as 
Assistant Conservator of Forests, 1st grade, vice Mr, D. P, 
Copeland, with effect from tlie 6th November, 1888. 

No. 9. — The 14th March, 1889. — In exercise of the powers conferred 
by Section 29 (d) of Act VII. of 1878 (the Indian Forest Act), 
the Chief Coninnssioner of Assam is pleased to cancel the con- 
cluding portion of Notification No. 17, dated the 13th April, 1888, 
by which the following trees were declared reserved : — 

24. All trees on the leaves of which silk-worms are fed. 

25. All trees on wliich the lac insect is reared. 

26. All trees yielding India-rubber or caoutchouc. 

The Chief Commissioner is also pleased, in exercise of the powers 
conferred by Section 29 {a) of Act VII. of 1878 (the Indian 
Forest Act), to declare the Indian-rubber tree (^Ficua elaatica) to 
be a reserved tree under that Act from this date. 


8. — Central Provinces Gazette — 

No. 1134. — The Chief Commissioner is pleased to invest the under- 
mentioned Forest Officers with the powers defined in Section 71, 
Act Vll. of 1878 (the Indian Forest Act), to be exercised within 
the limits of their respective Divisions : — 

Colonel H. C. 2\ Jatrett, v.o.. Deputy Conservator of Forests. 
Mr. R. H. E. Thompaon, Deputy Conservator of Forests. 
Captain C. W. Loaack, Deputy Conservator of Forests. 

Mr. J, McKee, Deputy Conservator of Forests. 

Mr. W, P, Thomaa, Deputy Conservator of Forests. 

Mr. 0. II. Foster, Deputy Conservator of Forests. 
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^r. ^ DoUb, Deputy Conservator of Forests, (sub. pro tm). 
Mr. W. King, Officiating Deputy Conservator of Forests. 

Mr, H, Moore^ Assistant Conservator of Forests. 

Anthony j Assistant Conservator of Forests. 

Mr, A, E. Lowrie^ Assistant Conservator of Forests. 

Mr, A, A. IVatson, Assistant Conservator of Forests. 

Mr, A, F, Qradon, Assistant Conservator of Forests. 

Mr, M, Mutannah, OfiSciating Assistant Conservator of Forests. 
Mr, Chander Kumar Chatterjt, Sub-Assistant Conservator of 
Forests. 

Mr, Mahomed Qhouse^ Snb- Assistant Conservator of Forests. 
No, 1505. — The Chief Conjnnssioner is pleased, under Section 25 (0 
of Act VII. of 1878 (the Indian Forests Act\ to add the following 
Rules to those published in Notification No. 6925, dated the 29th 
November, 1888: — 

VL— Permits for shooting only may be granted at the periodic 
rates specified below, instead of at the daily rates pay- 
able under Rule V : — ^ 


Periodic rates. 


Period. 

For each 
Sportsman 
or Shikari 
follower. 

For each 
Elephant 
taken into 
the Reserved 
Forest. 

For each 
Camel taken 
into the 
Reserved 
P'orest 

From the 1 st July, in any one 
year to the 3l8t October, in 

Rs. A. P. 

Rs. A. p. 

Rs. A. P. 

the same year, 

From thelst November, in 
any one year to the end of 
February, in the succeeding 

5 0 0 

5 0 0 

5 0 0 

year, 

From the 1st March, in any 
one year to the 30th June, 

25 0 0 

5 0 0 

6 0 0 

in the same year. 

For one month within the 
period from the Ist July, to 

50 0 0 

6 0 0 

5 0 0 

the 31st October, as above, 
For one month within the 
period from the Ist Nov- 
ember, to the end of Feb- 

2 8 0 

2 0 0 

2 0 0 

1 

ruary, as above. 

For one month within the 
period from the Ist March, 

7 8 0 

2 0 0 

2 0 0 

to the 30th June, as above, 

15 0 0 

2 0 0 

2 0 0 
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N,B. — (a;. A charge for the pay and allowances of a Forest 
Subordinate^ as provided by Rule V. (S), will also 
be made when camping in the Reserves is allowed, 
(d). The charge provided by Rules V. and VI. for elephants 
and camels will only be made in the event of caihp- 
ing within the Reserved Forests being allowed. 
VII.-— For specifio purposes and in special cases permits may, with 
. the previous sanction of the Oonservator, be granted 
without charge. 

VIll. — Nothing in the preceding rules shall debar the disposal by 
auction-sale, contract, or otherwise, of the fishing or 
shooting within any Reserved Forests or portion of a 
Reserved Forest. 

Explanations. 

(^. Shikari follower in these rules means a person who is taken into the 
V reserves for the purpose of killing or catching game, and is not 
merely an attendant on the holder of the permit. The intention is 
that each ** effective gun ** of the party should pay the fee. Per- 
sons employed by the holder of a permit in tracking down, or beat- 
ing for game (where this is allowed) are not Shikari followers 
within the meaning of Rules V. and Yl. 
ih). The holder of a permit is allowed to remove from the forest any game 
shot by him. 

(c). Shooting will not ordinarily be allowed within “ fire* protected forests ” 
during the hot season. 

No. 1581. — 2'he 12lh Marchy 18B9, — Captain C. W. Losacky De- 
puty Conservator of Forests, availed himself, on the afternoon of 
the Ist instant, of the nine months’ furlough granted him by 
Notification No. 483, dated the 24th January last. 

9. — Burma Gazette — 

No. 3. — The 15th February y 1889. — Mr. J. W. Oliver y Deputy 
Conservator of Forests, made over, and Mr. O. Q. Corbett, Assist- 
ant Conservator of Forests, received, charge of the Tharrawaddy 
Division on the afternoon of the 8th instant. 

No. 8. — The 12th February, 1889. — Mr. T. A. Hauxteell, Deputy 
Conservator of Forests, made over, and Mr. A, WeatoUy Deputy 
Conservator of Forests, received, charge of the Kado sub-division 
on the afternoon of the Slst January, 1889. 

No. 1. — The 6th February ^ 1889 , — J/r F, J. Branthwaite, Assist- 
ant Conservator of Forests, reported himself for duty at Minbu 
Forest office on the forenoon of the 20th January, 1889. 

No, 2.— il/r. A, F. Brouuy Deputy Conservator of Forests, and Mr. 
C, E. Muriely Deputy Conservator of Forests, respectively made 
over and assumed charge of the Minbu Division on the morning of 
the 28th December, 1888. 

No. 3. — The 19th February, 1889. — Mr. H, N. Thompson, Assist- 
ant Conservator of Forests, reported himself for duty at the 
Fyinmana Forest office on the forenoon of the 2 Ist January, 1889. 
No. b^.^The 26th February, 1889. — Mr. U. Slade, Officiating 
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Deputy Gonseryator of Forests, 2nil grade, reverts to his substan- 
tive rank as Deputy Conservator of Forests, drd grade, with effect 
from the let February, 1889. 

Ifo, 34. — Mr. L. A. W. Eindf Deputy Conservator of Forests, Sxd 
grade, is promoted to Deputy Conservator of Forests, 2nd grade, 
with effect from the Ist February, 1889. 

No. 42 . — The 12th March, 1889 . — Under the provisions of Section 
74 of the Civil Leave Code, privilege leave from the 14th to the 
25th January, 1889, vras granted to Mr, A. Weston, Deputy Con- 
servator of Forests. 

10.— Bbrab Gazbttb — 

Nil. 


11.— Mysore Gazbttb — 
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1. — Gazette op India — 

No. 326. — The 29th March, 1889. — With reference to the Notifi- 
cation of the Government of Bombay, No. 2096, dated the 18th 
March, 1889, Mr. S. Ilornidge, Officiating Deputy Conservator of 
Forests, 4th grade, Bombay Presidency, is transferred tempora- 
rily to the Central Provinces. 

No. 349. — The 18th April, 1889. — With reference to the Notifi- 
cation of this Department No. 815F., dated Srd August, 1888, 
'Mr. C. F. Elliott, Officiating Deputy Conservator of Forests, Ist 
grade, Punjab, reverted on the forenoon of the 19th July, 1888, 
to his substantive appointment of Deputy Conservator, 2nd grade, 
on the return from privilege leave of Captain C. W. Losack, De- 
puty Conservator, Ist grade, Central Provinces. 

2 — Madras Gazette — 

JSlo. 81.— r/ie 27th March, 18H9.^Mr. A. W. C. Stanhrongh, 
Deputy Conservator of Forests, has been granted by the Right 
Honorable the Secretary of State for India extension of furlough 
for three months on medical certificate. 

The 20th March, 1880. — J. S. Qrogan, Forest Ranger. 5th 
grade, under transfer to the Tinnovelly District, fifteen days* 
privilege leave, under Section 138 of the Civil Leave Code. 

No. 97. — '1 he 1st April, 75A’.9.— His Fxcellency the Governor in 
Council is pleased, in modification of Notification No. 365, pub- 
lished at page 833 of the Fort St. George Gazette, Part 1., dated 
25th October, 1887, to appoint M.R.Ry, D. Jagannadha Row 
Pantulu Garu, Special Deputy Collector on Forest Settlement 
Duty, as Forest Settlement Officer in respect of tlie Ramasaram 
proposed reserved forest. 

No. 86. The 13th April, 1889.~^Mr. Q. Hoinfray, District Forest 
Officer, Kistna, privilege leave for three months, under Section 74 
of the Civil Leave Code, 6th edition. 

No 88. — Mr. H. H. Ward, Forest Ranger, Kurnool, to act as 
District Forest Officer, Kurnool. 

No. 89. — Mr. W. R. Newman, Forest Ranger, Ganjam, to act as 
District Forest Officer, Ganjam, during the absence of Mr. A. W. 
Luahinyton on leave, or until further orders. 
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No. 96.— il/r. P. M. Lushington, District Forest Officer, Kurnool, 
to be District Forest Officer, Kistna. 

8. — Bombay Gazbttb — 

No. 2286. — Tht 25ih March^ 18S9. — Mr. Haripad Mitra, L.C.E.^ 
Sub- Assistant Conservator of Forests, 3rd grade, is allowed pri- 
vilege leave of absence for three months. 

The 8th Aprils 1889. — Messrs. S. Hornidge^ A.M.l.C.E.^ Assistant 
Conservator of Forests, 1st grade, and H. Mainwaring^ Deputy 
Conservator of Forests, 3rd grade, respectively delivered over aiid 
received charge of the office of the Divisional Forest Officer, Shola- 
pur, on the afternoon of the 26th March, 1889. 

The 1 1th April, 1889. — Mr. W. R. Woodrow, Deputy Conservator 
of Forests, Southern Division, Kanara, received charge of the office 
of his Sub- Assistant from Mr. Sheshu Manju, Sub-Assistant Con- 
servator of Forests, on the 30th March, 1889, after office hours. 
Messrs. G. K. Betham and G. A. Might respectively delivered 
over and received charge of the office of the Divisional Forest 
Officer, Bij^pur, on the Ist April, 1889, before office hours. 

4.— Calcutta Gazette — 

The 22nd March, 1889. — Mr. J. C. Mendes, Sub-Assistant Conser- 
vator of Forests, 3rd grade, is transferred temporarily to the 
Central Provinces. 

The 30th March, 1889. — Mr. Tl. H. Davis, Deputy Conservator of 
Forests, is granted privilege leave for three months, under the pro- 
visions of Section 71 of the Civil Leave Code, with effect from the 
29th April, 1889, on being relieved of the charge of the Chota 
Nagpur Forest Division and of the Ilazaribagh sub-division of 
that Division by Mr. C. A. G Billing st on, Deputy Conservator of 
Forests. 

Mr. H. Quinnell, Probationer, on return from the Forest School 
at Dehra Diin, is attached to the Chota Nagporc Division for 
duty, and will assume charge of the Palamow sub-division »>f 
that Division from Mr. Lifhngston, with effect from the 29th 
April, 1889. 

The 9th April, 1889. — F(/r the ‘‘ 21st April, 1889,” read the •* 1st 
April, 1889,” as the date of the notitication, published in the Cal- 
cutta Gazette of the 3rd idem, making arrangenicnts in the Forest 
D(‘partmcnt consequent on the temporary transfer of Mr J. 
Mendes, iSub-Assislant Conservator of Forests, to the Central 
Provinces. 

The 10th April, 1889. — Mr. M. S. Fowler, Deputy Conservator of 
Forests, is allowed furlough for 15 months, under Section 50, 
Chapter V. of the Civil Leave Code, with effect from the Ist May, 
1889, or from such subsequent date as he may avail himself of it. 
The 16th April, 1889. — In the notification, dated the 12th Septem- 
ber, 1880, prescribing rules for the registration of boats in the 
Sunderbans forests, /or tlie tolls stations Nos. 18, 20, and 22, vu., 
Bhitahhanga, Arnaniongla, and Phonlhatta, sahstitute ** Dacope,” 
“Sheila,” and “Jcwdhiira,” respectively. 
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The followiDg trausfers are ordered 

Mr, H» D. D. French^ Assistant Oonseryator of Foresis, attached 
to the Darjeeling Sub-division, to the charge of the Knrseong 
Sub-division of the Darjeeling Forest Division. 

Mr, C. 0. Rogers^ Assistant Conservator of Forests, from the 
Kurseong to the charge of the Darjeeling Sub-division of that 
Division. 

Mr, F, B, Manson^ Deputy Conservator of Forests, Daijeeling 
Division, to the charge of the Working Plans Division, in 
addition to his other duties. 

With reference to the notification of 20th December, 1888, Mr. E. 
E. SlanCj Sub- Assistant Conservator of Forests, after being reliev- 
ed of the charge of the Palamow Sub-division of the Chota Nag- 
pore Forest Division by Afr. G. A. O. TAllingston^ Deputy Conser- 
vator, on the afternoon of 26th January, 1889, was in charge of the 
Northern Range of that Sub-division, from 6th to 15th February, 
1889, inclusive, and assumed charge of the Singbhoom Sub-divi- 
sion of the Chota Nagpore Forest Division from Bahu Sreedhur 
Chuckerhutiy^ Sub- Assistant Conservator of Forests, on the after 
• noon of the 5th March, 1889. 

The 16th Aprils 1889. — In the notification, dated the SOth March, 
1889, granting Mr. II. H. DauiSj Deputy Conservator of Forests, 
privilege leave for three months, for the “ 29th April, 1889,’* read 
the “22nd April, 1889,” as the date on which Afr. R. Quinnell, 
Probationer, on return from the Dohra Diin Forest School, will 
assume charge of the Palamow Forest Sub-division, 

7'he 21 Ht Aprils 1889. — With reference to the notification, dated 
the 22nd March, 1889, transferring Mr. J. C. Mendes^ Sub-Assist- 
ant Conservator of Forests, temporarily to the Central Provinces, 
the following arrangements are ordered : — 

Mr, F. B. Manso?i, Deputy Conservator of Forests, Daijeeling 
Division, will hold temporary charge of the Teesta Forest Sub- 
division, vice Mr. MendeSj in addition to his own duties, until 
relieved by Mr, Wylly. 

Mr. E F. lF?///y, Sub- Assistant Conservator of Forests, attached 
to the Siind(Ml)ans Forest Division, is posted to the charge of 
the Teesta Sub-division of the Darjeeling Forest Division. 

f) — NoitTH-WKJSTICUN PnOVlNCKS ANI» OUDH CaZETTK— 

Nil. 

— Punjab Gazette— 

No. 161. — The Sr d April, 1889. — With reference to Government 
of India Molifieation No. 250 F., dated the 15th of March, 1889, 
appointing Mr A. V. Monro to be an Assistant Conservator of 
Forests, 8rd grade, and posting him to the Punjab, it is hereby 
notified that Mr. Monro reported his arrival at Lahore on the 
forenoon of the 11th January, 1889, and was posted from that 
date to the Mooltan Division. 

No. MO.^The 10th April, 1889. ---Mr. J. L. Pigot, Assistant 
Conservator of Forests, assumed charge of the Rawalpindi Divi- 
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sion on the afternoon of the l(3th March, 1889, in addition to 
his duties as Personal Assistant to the Conservator of Forests, 
Punjab, relieving Mr. E. Forreat, Deputy Conservator of Forests, 
who proceeded from that date on 15 days* privilege leave granted 
to him in Punjab Government’s letter No. 95, dated 1 6th February, 
1889. 

No. 173.— Afr. J. L. Pigot, Assistant Conservator of Forests, and 
Mr. E. Forrest^ Deputy Conservator of Forests, respectively made 
over and assumed charge of the Rawalpindi Forest Division on the 
forenoon of 26th March, 1889, on the return of the latter from the 
privilege leave granted to him in Punjab Government's letter No. 
95, dated 16th February, 1889. 

7. — Assam Gazette—* 

No. 105. — The 4th April, 2889. — The extension of leave for ten 
days granted to Mr. F. S. Barker, Officiating Deputy Conserva- 
tor of Forests, Assam, by Notification No. 16, dated the 2lBt 
January, 1889, is hereby cancelled. 

8. — Central Provinces Gazette— 

No. 2371. — The 16th April, 1889. — Consequent on the retirement 
from the service of Mr. W. Jacob, Deputy Conservator of Forests, 
1st grade, the following promotions arc made, with eiTcct from the 
Ist January, 1889: — 

Mr. R. H. C. Whittall, Deputy Conservator of Forests, 8rd 
grade, and Officiating Conservator of Forests, 3rd grade, Punjab, 
to be Deputy Conservator of Forests, 2nd grade, on the Central 
Provinces- lierar and Coorg list. 

Mr. G. JI. Foster, Officiating DejUity Conservator of Forests, 
.Srd giad<*, is conlirnicd in that grade. 

Mr. k JJohbs, Deputy Conservator of Forests, 4th grade, sub. 
pro. tern., is eonfi lined in that gradt". 

Mr. IF. King, Officiating Deputy Conservator of Forests, 4th 
grade, to be Deputy Conservator of Forchts, 4th grade, sub. 
pro tevi. 

Mr. F. C flicks, Assistant Conservator of Forests, Ist grade, 
sill), pnt tern., i». confirirn*d in that gracle. 

Mr. G F. Taiflor, Officiating Assistant Conservator of Forests, 
1st grade, to be Assistant Conservator of Forests, 1st grade, 
sub. pro tern. 

No. 2372 — During the absence of Mr. /?. il, C. Whittall, Deputy 
Conservator of Forests, 2nd grade, and until further orders, Mr. 
F. /». Diclrinson, Deputy Conservator of Forests, .3rd grade, in 
Coorg, will officiate as Deputy Conservator of Forests, 2i)d grade. 
Mr. G. F. Prevost, Deputy Conservator of Forests, 4th grade, in 
Berar, will officiate a.s Deputy Conservator of Forests, 3rd 
grade. 

Mr. II. Moore, Assistant Conservator of Forests, Ist grade, will 
officiate as Deputy Conservator of Forests, 4th grade. 

Mr. H. B. Anthony, Assistant Conservator of Forests, 2nd grade, 
will officiate as At>sistant Conservator of Forests, 1st grade. 
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No, 2373. — Consequent on the departure on furlough of Captain 
C. W, Losackj Deputy Conservator of Forests, Ist grade, the 
following promotions are made, with effect from the 2nd March, 
1889 

Mr, J. McKee, Deputy Conservator of Forests, 3rd grade, to 
officiate as Deputy Conservator of Forests, 2iid grade. 

Mr, E, Dohbs, Deputy Conservator of Forests, 4 th grade, to • 
officiate 'as Deputy Conservator of Forests, 3rd grade. 

Mr, Q. F. Taylor, sub. pro tern. Assistant Conservator of Forests, 
]Bt grade, in Berar, to officiate as Deputy Conservator of 
Forests, 4th grade. 

Mr, H, B. Anthony, Officiating Assistant Conservator of Forests, 
Jst grade, to be Assistant Conservator of Forests, Ist grade, 
sub. pro tern, 

Mr, A E, Lowi ie, Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator of Forests, 1st grade. 

No, 2391. — The 17th April, 1889. — Mr, Mahomed Ghouse, Sub- 
Assistant Conservator of Forests, 2nd grade, on Bs. 200, is pro- 
moted to Bub- Assistant Conservator of Forests, 1st grade, on Rs. 
250 per mensem, with effect from the Ist March, 1889. 

No, 2434. — With reference to the Notification by the Government 
of India, Revenue and Agricultural Department, No. 326 F. of 
the 29th March, 1889, Mr. S. Hornidge, Officiating Deputy Con- 
servator of Forests, reported his arrival at Nagpur on the after- 
noon of the 29th March, 1889. 

Mr, Hornidge is posted to the charge of the forests of the 
Nagpur and Wardba Districts, of which he received charge 
from Mr, A, Watson, Assistant Conservator of Forests, on the 
forenoon of the SOth March, 1889. 

Mr. A. Watson, Assistant Conservator of Forests, is attached to 
the Direction Division, from the afternoon of the SUth March, 
1889. 

9. — Burma Gazette — 

No. 47. — The 28th March, 1889. — Mr. II. Carter, Assistant Con- 
servator of Forests, is transferred from the Working Flans Divi- 
sion to the Tharrawaddy Forest Division, 

No. 49. — The 2nd April, 1889. — The following promotions are 
ordered in the Forest Depnrtmont : — 

With effect from the 28tli December, 1888, consequent on the trans- 
fer from Burma of Mr. A. F. Broun : 

Mr. H. B. Ward, Deputy Conservator of Forests, 4th grade, to 
be Deputy Conservator of Forests, 3rd grade. 

With effect from the 14th February, 1889, consequent on the ap- 
pointment of Mr. J. W. Oliver, to officiate as a Conservator ; 

Mr. H. Slade, Deputy Conservator of Forests, Srd grade, to 
officiate as Deputy Conservator of Forests, 2nd grade. 

Mr, J. E. Copeland, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator of Forests, Srd grade. 

10. — Bbrab Gazette — 

Nil. 
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H.-^-Mysore Gazette— 

No, 2178. — The 28th March^ ISBd.^Mr, C.E, M. Russell^ Super- 
intendent of Forests, Mysore District, is granted three months* 
Examination leave from such date as he may avail himself of the 
same. 
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1. — Gaebtte of Injxa — 

No. 382 .— Srd May^ 1889 , — Consoquent on the grant of three 
months’ privilege leave to A/n H. H. Davts^ Deputy Conservator 
of Forests, 1st grade, Bengal, Mr. C. F. Elliott^ Deputy Con- 
servator, 2nd grade, Punjab, is appointed to ofSciate in the let 
grade of Deputy Conservators, with eifect from 29th April, 
1889, and until further orders. 

2. — Madras Gazette — 

The 22nd Aprils 2889 , — The undermentioned officers, who have 
returned with liangers’ Certificates from the Forest School, Dehra 
Diin, arc posted to the districts named against each : — 

V. Alujur Chettyy Sub-Assistant Conservator, 2ud grade — 
. Kurnool District. 

Mr. 1, N, Uearseyy 2nd grade — Kistna District. 

Mr. W. H. McCayy Forest Hanger, 5th grade — Anantapur 
District. 

The uiid'^rmentioned officer having successfully passed through 
and obtained the Rangers’ Certificate froia the Forest School at 
Dehra Dun, the Conservator of Forests, Northern Circle, is pleas- 
ed iij confirm him in his appointment with cfi'cct from 24th April, 
1889: — 

Mr. W. R. McCay to bo Forest Ranger, .5th grade. 

No. 3 00. — The 2oth Aprils 1889. — Mr. C. P. llowell, Sub-Assist- 
ant Conservator of Forests, to act as District Forest Officer, 
fc^^Tith Areot, with effect from 28th February, 1889, vice Mr. 
Wooldndye, deceased. 

The let A/a;/, 1889. — Mr. G. P. Howell ^ Rub- Assistant Conser- 
vator, 2iid grade, to a»*t as Sub- Assistant Conservator, 1st grade 
(sub. pro teni.), with effect from 28ih February, 1889. 

No. 113. — The 2nd May, 1889 . — The following promotions were 
made with eff«*ct from 8th March, 1889 : — 

Mr. E. D. Hooper y from Acting Deputy’ Conservator, 2nd grade, 
to Acting Deputy Conservator, Ist grade. 

Mr. 11. A . QasSf from Acting Deputy Conservator, 3rd grade, to 
Acting Deputy Conservator, 2nd grade. 

Mr. C. E. Brasher y from Acting Deputy Conservator, 4th grade, 
to Acting Deputy Conservator, Srd grade. 

Mr. J. S. Battiey from Acting Assistant Conservator, let grade, 
to Acting Deputy Conservator, 4th grade. 
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1 ^ 0 , 112.— r/ie 6tk May^ 1889, — 31,72, lit/. Alwcir Cluity Oaru^ 

n.A , Sub Assistiiut Conservator of Foresls, to act as District 
Forest Officer, Kislna, during tlio absence of Mr, 0, Homfray 
on leave, or until further orders. 

The undermentioned (»fficers of the Soulheru Circle have obtained 
Forest Hanger’s Certificates at the Imperial Forest Schopl, Dehra 
Dun : — 

Mr, F. C, M, Mascarenhaa, with Honors in Vegetable Morpho- 
logy and Physiology. 

C. Subramania Aiyar, with Honors in Forest Law. 

Jlfr. J, W, Ryan. 

The following promotions and postings were made : — 

Mr, F. C, M, Ma&carenhas, from Forester, Ist grade, to Hanger, 
5th grade, and posted to Chingleput, on probation till Slst 
March, 1890. 

C. Subramania Ai‘?yar, from Forester, 2nd grade, to Ranger, 5ih 
grade, and posted to North Arcot, on probation till 31 st March, 
1890. 

T. Narayanaswami Aiyar^ Forest Ranger, 4th grade, transferred 
from Chingleput to North Coimbatore. 

Mr, J, W, Ryan, Forester, 1 st grade, privilege leave under Section 
138 of the Civil Leave Code, with effect from 29th April, 1889. 
No, 121. — The 8th May, 1889, — Mr, F.cVA, Vincent, Deputy Con- 
servator of Forests, 2nd grade, has been granted by the Right 
Honorable the Secretary of State an extension of furlough for six 
months on sick certificate. 

The 11th May, 1880. — Mr, A. M. Clay, Ranger, 5th grade, 
North Arcot, privilege leave for one month, under Section 138 of 
the Civil Leave Code, with effect from 18th April, 1889. 

Mr. A, F. X. Saldanha, Ranger, 5th grade, North Malabar, 
privilege leave for three months, under Section 138 of the Civil 
Leave Code, from date of relief by Ranger Malaya Fillai, 

T. Malaya Fillai, Ranger, 5th grade, transferred from TinneveDy 
to North Malabar Division. 

3. — Bombay Gazette— 

The 22nd April, 1889. — Mr. Shesho Afanju, Sub-Assistant Con- 
servator of Forests, Southern Division, Kanara, reported himself 
for duty on the 13th instant, before office hours, under Mr. E. O. 
Oliver, Divisional Forest Officer, Working Plans Branch No. II. 
No. .31.50, — The 30th April, 1889. — His Excellency the Governor 
in Council is pleased to make the following appointments* : — 

Mr. G. M. Ryan, 2iid grade Assistant Conservator, to be Ist 
grade Assistant Conservator of Forests, vice Mr. II. E. Andrewee 
retired, with effect from Novernbor 11th, 1888. 

Witli effect from 21st October, 1888 — 

Mr, Lakshman Ddji Joshi, 2nd grade Sub- Assistant, to be 1st 


• Note. — ThcKP promotioriH are subject to re-coiiKideratkm should the scheme for 
re-orEanisation of the depuitment render this necessary. 
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grade Sub-Assistant Conservator of Forests, vice Mr, M, UCrw^ 
retired. 

Mr, Vaman Rdmckandra Oaundi, drd grade 6nb- Assistant, to 
be 2nd grade Sub-Assistant Conservator of Forests, vice Mr, 
Lakshman Ddji JosM^ promoted. 

With effect from the 7 th January, 1889 — 

Mr, Neribdds valad Jtthmal^ 2nd grade Sub -Assistant, to be Ist • 
grade Sub- Assistant Conservator of Forests, vice Mr, Ndrdyan 
Balldl OkCy retired. 

Mr, J, M, Fernandez^ Srd grade Sub- Assistant, to be 2nd grade 
Sub-Assistant Conservator of Forests, vice Mr, Neribdds valad 
Jethmalf promoted. 

Mr, A, R. Maidment to be Srd grade Sub- Assistant Conservator 
with effect from October 2 Ist, 1888. 

A* tarn Shesho Manju to bo 3rd grade Sub- Assistant Conservator, 
with effect from the 7ih January, 1889. 

Mr, J, Baptistay l.c.e., to act as Sub- Assistant Conservator, Srd 
grade, vice A'zam Shesho Manjuy pending further orders. 

No, 3210. — The 1st Mayy 18S9. — His Excellency the Governor in 
Council is pleased to appoint Mr, R, P, Ryan to do duty as Divi- 
sional Forest Officer, BijApur. 

No, 3371.^T/ie 7th May, 1889. — His Excellency the Governor in 
Council is pleased to appoint Mr. Tuljdrdm Nihdlchand to be 
Sub-Assistant Conservator, 3rd grade, substantive pro, tern., vice 
Mr. W. O. Clabby, whose services liave been lent to the Political 
Department for employment in the BAjpipla State. 

4 . — Calootta Gazette — 

The 29th April, 1889. '^Mr. R, Quinnell, Sub-Assistant Conserva- 
tor of Forests, on probation, is appointed to be a Sub- Assistant 
Conservator of Forests, 3rd grade, with effect from the 27th March, 
1889. 

The 11th May, 1889. — Mr. M. S. Fowler, Deputy Conservator of 
Forests, having been relieved of his duties on the forenoon of 1st 
May, 1889, preparatory to availing himself of the furlough grant- 
ed to him in the notification of lUth April, 1889, the following 
temporary promotions are made with effect from that date:— 

Mr, R, L. lleinig. Assistant Conservator of Forests, 1st grade, 
to officiate as Deputy Conservator, 4th grade. 

Mr. C. G. Rogers, Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator, 1st grade. 

5. — North-Western Provinces and Oddh Gazette — 

1790 

fl-45 6 A ■34 May, 1889. — Mr, A. G Hohart^Hampden, 

Assistant Conservator of Forests, Ist grade, on return from fur- 
lough, to the Kuraaun Forest Division of the Central Circle, with 
effect from Ahe 27th March, 1889. 

No. — The 7th May, 18 89. M. H. Clijord, Assistant 

Conservator of Forests, Ist grade, extraordinary leave, without 
allowances, for one year, in extension of the leave granted to him 
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by this Department Notification No. dated 22iid August, 

1888. 

6. — Pui^VAB Gazette — 

No, 191. — The 23rd Aprils 1889, — Messrs. J, L, Pigot and G. S, 
Hartj Assistant Conservators of Forests, respectively made over 
and received charge of the Direction Forest Division and the 
duties of Personal Assistant to Conservator of Forests on tho 
afternoon of the 29th of March, 1889. 

No, 192. — Messrs, J, L. Pigot and G. S, Ilart^ Assistant Conser- 
vators of Forests, respectively delivered over and assumed charge 
of the Working Plans Branch of the office of the Conservator of 
Forests on the afternoon of the 29th March, 1889. 

No, 208. — The 1st May^ 1889. — Bdbu Fail Din^ Sab- Assistant 
Conservator of Forests, is granted three months* privilege leave 
of absence, under Section 138 of tho Civil Leave Code, with effect 
from the forenoon of 19th April, 1889- 
No, 210. — 7'he 8th May^ 1889, — Habu Hira Singh, Probationary 
Sub-Assistant Conservator of Forests, made over charge of his 
duties in the Mooltan Forest Division on the afternoon of the 22nd 
April, 1889, and has been attached to the Montgomery Division 
until further orders. 

No, 216. — The 11th May^ 1889. — Mr. L, 0. Smith, Deputy Con- 
servator of Forests, and Mr. J, L. Pigot, Assistant Conservator 
of Forests, respectively made over and assumed charge of the 
Kulu Forest Division on the afternoon of the 13th of April, 1889, 
on the departure of the former on one year’s furlough. 

No. 217. — Consequent on the departure on furlough of Mr, L. G, 
Smith, Deputy Conservator of Forests, 4th grade, the following 
temporary promotions will have effect from the 14th April, 1889, 
and until further orders: — 

Mr. J. L. Pigot, Assistant Conservator of Forests, Ist grade, to 
officiate as Deputy Conservator of Forests. 4th grade; 

Mr. G, S. Hart, Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator, 1st grade. 

No. 218. — Mr. L. G, Smith, Deputy Conservator of Forests, is 
granted furlough for one year, under 8ection 132 of the Civil Leave 
Code, with effect from the 28th of April, 1889. 

No. 219. — With reference to Pvnjal Gazette Notification No. 218 
of this date, Mr. L. G. Smith, Deputy Conservator of Forests, 
reported his departure from India (Karachi) on the forenoon of 
the 28th of April, 1889. 

7. — Assam Gazette- 

No. 13. — The 10th Jannary, 1889. — General Department Notifica- 
tions Nos. 352, 353, dated the 19th December, 18ji8, pnhlished in 
the Assam Gazette, dated the 22nd idem, confirming Mr. F. S. 
Barker in the 4th grode of Deputy Conservator of Forests, and 
Mr, T, J. Campbell in the Ist grade of Assistant Conservator of 
Forests, are hereby cancelled. 
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3. — Central Phovinobs Gazette— 

No, 2572. — The 24th Aprils 1889. — Mr, J. J, Hobday, Probationary 
Sub-Assistant Conservator of Forests, is appointed Sub-Assistant 
Conservator of Forests, 3rd grade, sub pro tem.f with effect from 
the 27th March, 1889. 

No, 2QBQ,~-r The 29th Aprils 1889. — Mr. J. C. Mendes, Sub- Assistant' 
Conservator of Forests, temporarily transferred from Bengal to 
these Provinces, reported his arrival at Nagpur on the forenoon 
of the 13th April, 1889. 

Mr, M codes is posted to the Jnbbulpore District, to take up the 
duties of District Forest OflSccr, vice Mr, Mahadeo Rao Pulnaii- 
har, deceased. 

No. 2734. — The SOth April, 1889. — On being relieved hjMr.P.S, 
Barker, Officiating Deputy Conservator of Forests, Mr. Chander 
Kumar Chatterjee, Sub-Assistant Conservator of Forests, is 
transferred from Sambalpur to the Damob District. 

No. 2844.— T/je 7th May, 1889. — With reference to the Notification 
by the Government of India, Revenue and Agricultural Depart- 
ment, No. 259F., of the 15th March, 1889, Mr. F. S. Barker, Offi- 
ciating Deputy Conservator of Forests, 4th grade, reported his 
arrival at Nagpur on the forenoon of the 24th April, 1889. 

Mr. Barker is posted as District Forest Officer to the Sambalpur 
District. 

9 — Burma Gazette — 

No. 123. — The 17th April, 1889. — At a departmental examination 
held at Mandalay on the 2nd April, 1889, the undermentioned 
candidate passed in Burmese by the Lower Standard: — 

Mr. R. C. Dun, Sub- Assistant Conservator of Forests. 

No. 4, — The 25(h April, 1889. ^Mr, 11, Carter, Assistant Conser- 
vator of Forests, relinquished charge of his duties in connection 
with the Working Plans Division on the afternoon of the 25th 
ultimo, and reported himself for duty in the Tharrawaddy Division 
on the forenoon of the 28th idem. 

No. 68. — The 7th May, 1889. ^Mr. R. C. Dun, Probationary Sub- 
Assistant Conservator of Forests, is confirmed in his appointment, 
with effect from the 2nd April, 1889. 

10. — Mysore Gazette — 


12. — The 23rd April, 1889. — Mr. Bapu Rao, Sub- Assistant 
Conservator in charge of Plantations, Bangalore, is granted lO 
days’ casual leave from sUch date as he may avail himself of the 
same, under the terms of Proceedings No. 7140-7—200 of the 
Bth February, 1889. 

No, 17— 77i« 24th April, 1889.^Mr, C. E. M, Russell, Superin- 
tendent of Forests, is transferred from the Mysore to the Bangalore 
District. 

Mr, C. Narayana Rao, Assistant Conservator of Forests, is 
transferred from the Bangalore to the Mysore District. 
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Mr. S. A. Bapu Rao^ Sub-AssiBtant Conservator of Forests and 
OfiScer in charge of Plantations, is appointed to act as Super- 
intendent of Forests, Bangalore District, during the absence 
of Mr. Russell on leave or until further orders. 

No. 2S.—2he 3rd May, 1889.^Mr. 0. Narayan Rao, Assistant 
Conservator of Forests, Bangalore, delivered over charge of hia 
office to Mr. F. B. Clerk on the 17th April, 1889. 

11.— Bbrar Gazette— 

Nil 
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1. — Qaebtth op India — 

No, 623.— TA# Juns, IS89.-^JI£r, J, R, Barrett, Officiating 
Assistant Conservator of Forests, Ist grade, Ajmere, is re-trans- 
ferred to the Punjab. 

2. — Madras Qabbttb — 

No, 126.— TAs 17th May, 1889, T, P, Peake, District Forest 
Officer, South Cauara, privilege leave for three months under 
Section 74 of the Civil Leave Code, sixth edition. 

No, 127.— Afr. C, E, Brasier, District Forest Officer, Tinnevelly, 
privilege leave for three months under Section 74 of the Civil 
Leave Code, sixth edition. 

No, 135. — Mr. J. G, E, Marehafl, Sub- Assistant Conservator of 
Forests, South Coimbatore, to act as District Forest Officer, 
Tinnevelly, during the absence of Mr. Braster on leave. 

No. 128, — The 18th May, 1889. — Mr. P. M, Lushington, Assistant 
Conservator of Forests, Kurnool, is granted two months’ Exam- 
ination leave under the provisions of Section 51 of the Madras' 
Forest Department Code. 

No. 129. — The two months’ privilege leave granted to Mr. A. W. 
Peet, Acting Conservator of Forests, Southern Circle, by Noti- 
fication No. 1, dated 7th January, 1889, published at page 5 of the 
Eort St. George Gazette (Part I.), has been extended by one day. 

No, 139. — The SSrd May, 1889 . — Mr. E. D. M. Hooper, Actirg 
District Forest Officer, Salem, privilege leave for two months and 
■* twenty-three days, under Section 71 of the Civil Leave Code, sixth 
edition, with effect from let June, 1889. 

No. 140. — Mr. C. J. Wouteraz, Probationary Sub- Assistant Con- 
servator of Forests, Salem, to act as District Forest Officer, 
Salem, during the absence of ilfr E. D. M. Hooper on leave. 

No. 141. — Mr. W. P. Rego, Ranger, South Canara, to act as Dis- 
trict Forest Officer, South Canara, during the absence of Mr. T. 
P, Peake on leave. 

TAe 18th June, iS59.— The following appointments are made with 
effect from the 27th March, 1889 :— 

M. R. Ry. V. Alwar Cheity, n a., to be Sub-Assistant Conser- 
vator, 2nd grade. 

Mr. T. N, Hearaey, to be Sub-Assistant Conservator, 2nd grade. 

No. 182. — The 6th July, 1889. — Mr. T. N. Hearaey, Probationary 
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Sub-Assistant Conservator of Forests, to act as District Forest 
OfiBcer, Kurnool, during the absence of Mr. P. M. LuBkington 
on leave. 

No. 184. — Mr, C. SomerB Smith, Assistant Conservator of Forests, 
Trichinopoly, has been granted by the Right Honorable the Sec- * 
retary of State an extension of six months' extraordinary leave 
on medical certificate without pay. 

No, 186. — The three months* privilege leave granted to Mr. J. S. 
Battle, District Forest OflScer, Godavari, by Notification No. 151, 
published at page 380, Part 1. of the Fort St. Oeorge Gazette, dated 
11th June, 1889, is hereby cancelled. 

No, 187. — Notification No. 154, published at page 880, Part I. of 
the Fort St. George Gazette, dated llth June, 1889, appointing 
Mr, H. Stafford, Sub- Assistant Conservator of Forests, as Dis- 
trict Forest Officer, Godavari, is hereby cancelled. 

Privilege leave is granted to Mr. B. Kelly, Ranger, 5th grade, on 
probation, Madura, for 15 days, from 17th May, 1889. 

The one month and nine days* privilege leave granted to Ranger 
Mr, W. P, Rego, and notified in the Fort St. George Gazette of 
28th May, 1889, Part 11., page 784, is extended to lOih May, 
1889, inclusive. 

S.—Rombat Gazette — 

The 2Srd January, IBSQ.-^MesBre, Joseph Boptista, l.c.e., Range 
Forest Officer, Bassein, and A, R. Maidment, Sub- Assistant Con- 
servator of Forests, North Thdna B Sub-Division, respectively 
delivered over and received charge of the B Snb-Divisional office. 
North Than a, on the 22nd December, 1888, after office hours. 

7'he 23rd May, 1889. — Mr. N. D. Satarawala, Acting Bub- Assistant 
Conservator of Forests, who proceeded on sick leave on the 23rd 
December, 1888, before office hours, resumed charge of his duty in 
the forenoon of the 23rd April, 1889. 

The 29th May, 1889. — Messrs. J. II, Clahhy, Acting Bub- Assistant 
Conservator, and Joseph Baptista, l.c.e., respectively delivered 
over and received charge of the office of the A Bub-Division, 
North Thdna, on the 2l8t May, before office hours. 

Messrs. G. P. Millet, Divisional Forest officer, South Thana, and 
J. H. Clahhy, Acting Sub- Assistant Conservator of Forests, 
respectively delivered over and received charge of the B Sub- 
Divisional Forest office. South Thana, on the 22nd May, 1889, 
before office hours. 

No. 3916.— TAc 30th May, 1889 . — His Excellency the Governor in 
Council is pleased to transfer Mr. A. Stewart, Deputy Conserva- 
tor of Forests, Sind Circle, to the Northern Circle. 

The 1st July, 1889. — Mr. A. Stewart, Deputy Conservator of Forests, 
4th grade, reported his arrival at Bombay to the Conservator of 
Forests, Northern Circle, by wire on the 25th June, 1889, in the 
afternoon, and as instructed reported himself at the office of the 
undersigned at Poona on the morning of the 27th June, 1889, in 
obedience to Government Resolution No. 3916, dated 80th May, 
1889, in the Revenue Department, transferring bis services to the 
Northern Circle. 
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The 8rd July^ 1889,^Mr, A, Stewart^ Deputy Conservator of Forests, 
4th grade, reported himself for doty as Assistant to the Divisional 
Forest Officer, Poona, on the 27th June, 1889, before office hours. 

The 6th July, 1889, — Measra, R, Ryan^ Assistant Conservator of 
Forests, and Q, K, Betkam^ Deputy Conservator of Forests, res ■ 
pectively delivered over and took charge of the Eol4ba and the 
Batndgiri Forest Divisions on the 1st instant, before office hours. 

4. — Calcutta Gazette — 

The 21th May ^ 1889,~-Mr, M. S. Fowler, Deputy Conservator of 
Forests, who was granted furlough for 15 mouths under the Noti* 
fication of the 10th April, 1889, reported his departure from India 
on the 10th instant. 

l^ke 28th May^ 1889 , — The following temporary promotions are 
made, with efi^ect from 11th May, 1889, during the absence, on 
leave, of Mr, H. II. Davis, Deputy Conservator of Forests, or 
until further orders: — 

Mr, G. A, Richardson, Deputy Conservator of Forests, 3rd grade, 
to officiate in tbe 2nd grade. 

Mr, C, A, O. Lillingston, Deputy Conservator of Forests, 4th 
grade, to officiate in the 3rd grade. 

Mr, C. Q, Rogers, Officiating Assistant Conservator of Forests, 
Ist grade, to officiate in the 4th grade of Deputy Conservators. 

In modification of the Notifications dated the 80th March and 
the 16th April, 1889, published, respectively, in the Calcutta 
Gazettes of the 8rd and the 17th April, 1889, the following 
postings of officers were made with effect from the dates speci- 
fied 

Mr, R, Quinnell, Sub-Assistant Conservator of Forests, to the 
charge of the Siiigbhoom Sub-Division of the Chota Nagpur 
Forest Division, of which he assumed charge on the afternoon 
of 27th April, 1889. 

Mr. E, E. iSlane, ISub- Assistant Conservator of Forests, on 
making over charge of the Singbhoora Sub-Division to Mr, R, 
Quinnell, to the charge of the Palamow Sub-Division, of the 
Chota Nagpur Forest Division, of which he assumed charge from 
Mr. C. A. G. Li/li?igston, on the forenoon of 11th May, 1889. 

17th July, 1S89.^M7\ E. E. Slane, Sub-Assistant Conservator of 
Forests, has passed the departmental examination in Land Revenue 
By stems of Bengal, with credit. 

Mr. H. D. D. French, Assistant Conservator of Forests, has 
passed the departmental examination in Forest Law. 

5. — North-Western Provinces and Oddh Gazette— 

2118 

^ 0 . 1889 . — With effect from the 23rd 

March, 1889, the date on which Mr, J. M. Braidwood, Deputy 
Conservator of Forests, 3rd grade, proceeded on subsidiary leave, 
preparatory to furlough — 

Mr. S. E, Wilmoi, Deputy Conservator of Forests, 4th grade, to 
officiate as Deputy Conservator of Forests, 3rd grade. 



xlir 


EXTRACTS FROM OFFICIAL GAZETTES. 


No, — With effect from the 27th Marjh, 1889, the date 

on which lie returned from furlough and took charge of his duties — 
Mr, A, G. Hvbait-Hampderiy Assistant Conservator of Forests, 
1st grade, to olhciate as JJeputy Conservator of Forests, 4th' 
grade. 

No, — The 26th June, 1889. — Under Sections 67, 71 and 75 

of the Indian Forest Act (VII, of 1878) Bdbn Raghunath Paihak^ 
Sub-Assistant Conservator of Forests, Gorakhpur Division, is 
invested with the powers conferred on Sub- Assistant Conservators 
in charge of Fairest Divisions by Notifications Nos, 301, 302 and 
304, dated 28th February, 1880. 

2^)69 

Ti~8G1A-2‘ — The 10th July^ 1889.^Mr. A. Campbell^ Assistant 

Conservator of Forests, in charge of the Gorakhpur Division, 
privilege leave for two months and 15 days, with effect from the 
1st August, 1889, or subsequent date. 

6 ‘—Punjab Gazette— 

No. 2Z^.^The 4th June^ 1889. ^hfr, R. J. P. Finder^ Assistnnt 
Conservator of Forests, and Hdbu Uira Stnghy Probationary Sub- 
Assistant Conservator, respectively made over and assumed charge 
of the Montgomery Forest Division on the afternoon of the 7th 
May, 1889. 

No io8. — The 15th Jnne^ 1889. — The promotion of Mr, R, J, P. 
Ptnder^ Officiating Assistant Conservator of Forests, to be Assist- 
ant Conservator 1st grade, sub. pro tem.^ notified in Punjab Gov- 
ernment Gazette Notification No. 120, dated the 5th March, 1887, 
will have effect from the 22nd December, 1888, instead of the 1st 
December, 1888. 

No, 245. — The 18th June^ 1889.-~^Mr. R J, P. Pinder, Assistant 
Conservator of Forests, on relief by lidbu Htra Singh of the 
charge of the Montgomery Forest Division, is attached to the 
Cliamba Forest Division with effect from the forenoon of the 15th 
May, 1889. 

7.— Assam Gazhtte — 

No. 49. — The 16th htay^ 1889. — The Chief Commissioner is pleased 
to appoint Mr, T. J. Campbell, Assistant Conservator of Forests, 
to be an Honorary Magistrate in the Giiro Hills District, and to 
invest him with the powers of a Magistrate of the 3rd class. 

No. 188. — The 12th June, 1889 — Privilege leave of absence for 
three months under Section 74, Chapter V., of the Civil Leave 
Code, is granted to Mr. A. J. Mein, Deputy Conservator of For- 
ests, Kamriip, with effect from the let July, 1889, or the subso- 
qiient date on which be may avail himself of it. 

No. 189. — Mr. C. P. Fisher, Assistant Conservator, is placed in 
charge of the Kami up F<»rest Division, in aildition to his own 
duties, during the absence of Mr, A. J. Mem. 

No 194. — The 14th June, 1889. — Privilege leave of absence for 
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three months, under Article 291, Chapter XII., of the Civil Service 
Uegulations, is granted to Mr, X>. P, Copeland, Officiating 
Deputy Conservator of Forests, Goalpdra Division, with effect 
from the 1st of July, 1889, or any subsequent dale on which he 
may avail himself of it. 

No. 195. — Mr. T. J. Campbell, Assistant Conservator of Forests, 
Gdro Hills Division, is placed in charge of the Goalpara Division 
during the absence ot Mr. D. P» Copeland, on privilege leave, in 
addition to his own duties. 

No. 19fi. — Mr. A. J. Mein, Deputy Conservator of Forests, Kto- 
rup Division, is, on return from the privilege leave granted in 
Notification No. 188, dated the 12th June, 1889, transferred to 
the Goalpara Division. 

No. 197.— Afr. D. P. Copeland, Officiating Deputy Conservator of 
Forests, Goalp&ra Division, is, on return from privilege leave 
granted in Notification No. 194, dated 14th June, 1889, transferred 
to the Kamrdp Division. 

No, 231. — The 3rd July, 1889, ~^Mr, C. P. Fisher, Assistant Con- 
servator of Forests, 3rd grade, is promoted to the 2nd grade of 
Assistant Conservators, with effect from the 6tli May, 1889. 

No 241 . — The 12th July, 1889, — Mr, A. J, Mein, Deputy Conser- 
vator of Forests, made over charge of the K4mrdp Forest Division 
to Mr» C. P. Fisher, Assistant Conservator of Forests, on the 
forenoon of the Ist July, 1889, and availed himself on that date of 
the privilege leave gi anted him in Notification No. 188, dated 
the 12th June, 1889. 

No. 212.— A/r. D. P. Copeland, Deputy Conservator of Forests, 
made over charge of the Goalpara Forest Division to Mr. T. J. 
Campbell, Assistant Conservator of Forests, on the forenoon of 
the 1st July, 1880, and availed himself on that date of the privilege 
leave granted him in Notification No. 194, dated the 14th June, 
1889. 

8. — CtfNTRAL PkOVINCBS GaZBTTR— 

Nu. 3327. — The 29th May, 1889 . — With reference to Notification 
No. 400, dated the 2 Ist January, 1889, Mr. A. W. Blunt, Assist- 
ant Conservator of Forests, was attached to the Direction Divi- 
sion from the forenoon of the 3rd to the afternoon of the 17th 
January, 1889. 

No. 3328. — Mr. A W. Blunt, Assistant Conservator of Forests, is 
posted to the Chanda District, which he joined on the forenoon 
of the 26th January, 1889. 

No. 3329. — Mr, A. W. Blunt, Assistant Conservator of Forests, is 
ro-transforred from the Chanda District and attached to the 
Direction Division. 

No. 3330. — Mr. Blunt relinquished charge of his duties in the 
Chanda District on the afternoon of the 20th April, 1889, and 
joined the Direction Division on the forenoon of the 22nd idem. 
No. 3331. — Mr. C. B. Anthony, Officiating Probationary Sub- 
Assistant Conservator of Forests, of the Hoshangabad District, is 
granted two months’ leave without pay from the forenoon of the 
5th May, 1889. 
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No, 4028.— TAe 4th July, 1889, — Mr, A. E. Lowrie, Assistant Con- 
servator of Forests, is transferred from the Nimar to the Chanda 
Division. 

No, 4029.— il/r. O, H, Fostar^ Deputy Conservator of Forests, on 
being relieved by Mr, Lowrie^ is transferred to the Nimar Division.” 

No, 41 19.— Jultjy 1889. — Privilege leave for three months, under 
Article 291 of the Civil Service Regulations, is granted to Mr, 
A, F, Gradon^ Assistant Conservator of Forests, Bhandara, with 
effect from the 27th instant, or the subsequent date on which he 
may avail himself of it. 

JVo. 4120. — Mr, A, W, Blunt^ Assistant Conservator of Forests, 
attached to the Direction Division, is temporarily transferred to 
Bhandara. 

No. 4121. — Privilege leave for three months, under Article 291 
of the Civil Service Regulations, is granted to Mr, H. Moore^ 
Officiating Deputy Conservator of Forests, Chhindwara, with effect 
from the lOtb instant, or the subsequent date on which he may 
avail himself of it. 

No, 4122. — Mr. E. m.a., ll.d., Deputy Conservator of For- 

ests, 6eoni, is placed temporarily in charge of the Chhindwara 
forests, in addition to his own duties. 

9. — Burma Gazette — 

No, 69.— r/ie 11th May^ 7889.— The Chief Commissioner is pleased 
to direct that, with effect from the 1st Juno, 1889, the Prome 
Forest Division shall be divided into two Divisions to be called 
respectively the Promo Forest Division and the Thayetmyo Forest 
Division. 

The local limits of the Thayetmyo Forest Division shall be those of 
the Thayetmyo District. The local limits of the Prome Forest 
Division shall be the local limits of that Division as heretofore con- 
stituted, exclusive of the Thayetmyo District. 

No. 70. — With effect from the let June, 1889, the following trans- 
fers are ordered : — 

Mr, F, W, Thelluasonj Deputy Conservator of Forests, from 
Prome to the charge of the Thayetmyo Forest Division. 

Mr, H, Jackson^ Deputy Conservator of Forests, from Allanmyo 
to the charge of the Prome Forest Division. 

No, 173. — The 13th June^ 1889, — At the departmental examina- 
tions held at out-stations on the 3rd and 4th June, 1889, the 
undermentioned candidates passed the examinations in Burmese 
by the standards specified ; — 

Mr. C. E. Muriel, Assistant Conservator of Forests, by the 
Higher Standard. 

iSTo. 86. — The 24th June, 1889, — The following promotions are or- 
dered, with effect from the 3rd June, 1889 : — 

Mr, C, E, Muriel, Assistant Conservator of Forests, 2nd grade, 
to be Deputy Conservator, 4th grade. 

Mr, O, Q. Corbett, Assistant Conservator of Forests, 2nd grade, 
to be Assistant Conservator, Ist grade, and to officiate as De- 
puty Conservator, 4th grade. 
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No, S.’^The 24th June^ 7559.— In this Department Notification No. 
6, dated the 16th May, 1889, after “ Mr, D. L. K. Calderwood'^ 
add ** Sub -Assist ant Conseryator of Forests, on probation.*’ 

No, S.^The let July^ 1889, — Mr, C, H, Hohart-Hampden^ Deputy 
Conservator of Forests, made over, and Mr, Q, Q. Corbett, Offi* 
ciating Deputy Conservator of Forests, received, charge of the 
Shwegyin Division on the afternoon of the 29th June, 1889. 

No. 1S7, '-^The 4th July, 1889.^ At the departmental examination ‘ 
held on tHe 3rd and 4th June, 1889, the following officers passed 
the Forest Department examination in Law and Revenue 
Mr, C, L, Tousaaint, Assistant Conservator. 

Mr, H, Carter, Assistant Conservator. 

Mr, F, W, L, Tottenham, Assistant Conservator. 

10. — Mysore Gazette — 

No. 34.— 14th May, 1889.~^Mr, B, Srinivasa Rao, Forest Pro- 
bationer, Tumkur District, is promoted to the grade of Sub- Assist- 
ant Conservator of Forests from Ist April, 1889. 

No. 40. — Mr, L. Ricketta, Inspector-General of Police and Forests 
and Plantations, is granted privilege leave for one month in ex- 
tension of that sanctioned in Notification No. 31, dated the 5th 
April, 1889. 

No. J 143-127.— 77M May, 1889.^Mr. C. E. M. Ruaaell, Su- 
perintendent of Forests, delivered over, and Mr. C. Narayin Rao, 
Assistant Conservator, received charge of the Mysore District 
Forest Office at noon on the 24th April, 1889. 

Mr. S. A. Bapu Rao, Sub-Assistant Conservator of Forests, as- 
sumed charge of tho Forest Office, Bangalore District, on the 
25th April, 1889. 

No. 1144-128. — Mr. Muddappa, Sub- Assistant Conservator of 
Forests, Hassan, is granted three weeks’ privilege leave of ab- 
sence from the 6th May, 1889, or from such other date as he may 
avail himself of the same. 

No. 75. — The 20th June, 1889. — Mr. L. Ricketta assumed charge 
of the offices of Inspector-General of Police, Forests and Director 
of Statistics aud Agriculture on the forenoon of the Sth June, 
1889. 

No. 81. — Mr. Muddappa, Sub- Assistant Conservator of Forests, 
Hassan District, who availed himself from tho 15th May, 1889, of 
the three weeks’ privilege leave granted in Notification No. 1144 
—128 of the 17th May, 1889, having returned to duty on the 25th 
idem, the unexpired portion of tho leave, vi«., 11 days, is hereby 
cancelled. 

No. 78. — The 21at June, 1889. — Mr, Srinivasa Rao, Sub-Assistant 
Conservator of Forests, Tumkur District, having returned to duty 
on the 25th April last, the unexpired portion, vie., 2 days out of 
the leave granted in Notification No. 71 of the 11th June, 1889, 
is hereby cancelled. 

No. S2.-^The 24th June, 1889.--~^Mr, G. E. M. Russell, Superinten- 
dent of Forests and Government Farms, is granted privilege leave 
of absence for fifteen days in continuation of the Examination leave 
granted him in letter No. 251—8, dated 15th April, 1889. 
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1. — Gazette op India — 

No. 751. — 2'he 19th July^ 19^9. — Mr. B. Rihhentropy Tnepector- 
General of Forests to the GoYernment of India, is granted fur- 
lough for nineteen months, together with the usual Bubsidiary 
leave, with effect from the 7th August, 1880, or the subsequent 
date on which he may avail himself of it. 

No. 895. — The 22nd August^ 1889. — With reference to the Notifi- 
cations of this Department No. 382F., dated 3rd May last, and 
No. 666F., dated 5lh ultimo, Mr. C. F. Elliott, Officiating 
Deputy Conservator of Forests, 1st grade, Punjab, reverted to 
his substantive appointment of Deputy Conservator, 2nd grade, 
on 10th August, 1889, in consequence of the return from privilege 
leave of Mr. 11. 11. Daoia, Deputy Conservator, let grade, Bengal. 

No. 909. — The SOth Auguat, 1889. — The following temporary pro- 
motions are made during the absence on privilege leave for two 
months and thirteen days of LieMtenani-Colonel F. Bailey, R.E., 
Officiating Conservator of Forests, 1st grade, School Circle, 
North-Western Provinces and Oudh, and Director of the Forest 
(School, with effect from 10th June, 1889, and until further 
orders 

Mr. Q, Mann, Conservator, 2nd grade, Assam, — to officiate in 
the 1st grade. 

Mr. C. Bagshawe, Conservator, 3rd grade. Central Circle, North- 
Western Provinces and Oudh, — to officiate in the 2nd grade. 

Mr. E. Me A. Moir, Officiating Deputy Conservator, 2nd grade, 
North-Western Provinces and Oudh, — to officiate in the Srd 
grade of Conservators and to hold charge of the School Circle 
in addition to his own duties. 

Mr. E. E. Fernandez, Deputy Director of the Forest School, — 
to officiate as Director in addition to his own duties. 

No. 913. — The following reversions will take effect from 23rd 
August, 1889, consequent on the return to duty from privilege 
leave of Lieutenant-Colonel F. Bailey, It.E., Officiating Conser- 
vator of Forests, let grade. School Circle, North-Western Pro- 
vinces and Oudh, and Director of the Forest School at Debra 
Dun : — 

Mr. G. Mann, Officiating Conservator, Ist grade, Assam,— to 
Conservator, 2nd grade. 

Mr. E. Me A. Moir, Officiating Conservator, Srd grade, School 
Circle, — to Officiating Deputy Conservator, 2nd grade, North- 
Western Provinces and Oudh. 

Mr. E. E. Fernandez, Officiating Director of the Forest School, 
— to Deputy Director of the Forest School. 
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No. 917. — The following teifiporary promotions will take effect 
from 24th August, 18K0, and until further orders, consequent on 
the departure on furlough on medical certificate for three months 
of Lieutenant-Colonel F. Bailetfj R.E., Officiating Conservator of- 
Forests, 1st grade, School Circle, North-Western Provinces and 
Oudli, and Director of the Forest School at Dehra Dun : — 
Lieutenant-Colonet G. J. van Someren, Officiating Con- 

servator, 1st grade, — to officiate ns Conservator of the School 
Circle, and Director of the Forest School. 

Mr. G, d/ann. Conservator, 2nd grade, Assam, — to officiate in 
the Ist grade of Conservators. 

2. — Madras Gazette — 

The SOth July^ 1889. — Mr. E. C. M. Mascarenhas^ Ranger, 5th 
grade, on probation, from Chinglcpnt to North Malabar Division. 
7'he 25th Jub/^ 1889. — A. V. Chidamhra Aiyar^ Ranger, 5th 
grade, from South Arcot to Madura. 

No. 394. — The 26th July^ 7S59.— The undermentioned Officer is 
granted furlough out of India : — 

Colonel J. C. Doveton, Staff Corps, Conservator of Forests, Central 
Provinces (p.a.) for one year and 13 days, under Rule IX. of 
the Regulations of 18C8. 

No. 218. — The 8rcl August^ 1889. — Mr, J. S, Battie^ District 
Forest Officer, Godavari, privilege leave for three months under 
Article 291 of the Civil Service Regulations. 

No. 219.— ii/r. P. M. Lushington, Assistant Conservator of Forests, 
to be District Forest Officer, Anantapiir, but to act as District 
Fore.st Officer, Kiirnool, during the absence of Mr. G. Homfray^ 
on other duty. 

No. 220. — Mr. G. ITomfrat/y Assistant Conservator of Forests, to 
be District Forest Officer, Kurnool, but to act as District Forest 
Officer, Godavari, during the absence of Mr, J S, Baitie^ on 
leave. 

No. 221. — M. R. Ry V. Alwar Chetii Garu, B.A., Sub-Assistant 
Conservator of Forests, to be Distiict Forest Officer, Kistna. 

No. 222. — Mr. II. O'Neill^ Ranger, 1st grade, Madura, to act as 
District Forest Officer, North Arcot, during the absence of Mr. 
T. Sheffield, on other duty. 

No. 224.— The 2nd August, 1889.— Mr. T. Sheffield, District Forest 
Officer, North Arcot, to act as District Forest Officer, Nilgiris. 

No. 225. — M. R. Ry. T. M. Nallasnmy Naidu Gam, Acting Dis- 
trict Fore.st Officer, Nilgiris, to act as District Forest Officer, 
Anantapiir, during the absence of Mr. F. M. Lushington, on 
other duty. 

No. 151. — The 7th June, 1889. — Mr. J, S. Battie, District Forest 
Officer, Godavari, privilege leave for three months from or after Ist 
June, 1889, under Section 138 of the Civil Leave Code, Ctli 
edition. 

No. 154. — Mr. 11. Stafford, Rub- Assistant Conservator of Forests, 
Godavari, to act as District Forest Officer, Godavari, during the 
absence of Mr. J. S. Battie on leave. 
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jVo. 234.— 77/e August^ ISS^.^Mr. //. T. D. Sweet, Assistant 
Conservator of Forests, Madras, lias been f^ranted by the Right 
Honoiable the Secretary of State an extension of leave for six 
niontlis on medical certificate. 

2'he 17th August, 1880. — Of the offioerH who appeared on the 17ih 
July last for the Departmental Tost prcscriboii in para. 56 of the 
Madras Forest Code, the following have passed : — 

N, Arumuga Mudaliar, Ranger, 2nd grade (a. to e ) Code, Act 
and Rules, and Forestry. 

P, Surappaiyer, Ranger, 5th grade on probation {a. & b) Code, 
Act and Rules. 

Mr. R, C. M. Mascarenhas, Ranger, 5tb grade on probati»»n 
{a. & b.) Code, Act and Rules. 

M. K. Pathani Vefan, Forester, acting 2nd grade, (a. to e.) Code, 
Act and Rules, and Forestry. 

T. M. Sundrani Pillui, 2nd Clerk, District Forest Office, Routb 
Coimbatore, (a. to e.) Code, Act and Rules, and Forestry. 

The 15th August, 1889. — The following acting promotions arc order- 
ed in the Subordinate EstablLsbment of the Nortlicrn Circle, with 
effect from 15th August 18811:— 

To act as Forest Ranger, 5th grade. 

L. Jlammanihulu, Forester, Reilary. 

Arokiasawuiy Pillui, Forester, Kurnoul. 

8. — BoMnAY Gazette — 

The 10th July, 1889. — Messi's. A» R. Maidment, Sub-Assistant 
Conseivator, and Joseph Baptista, L.C.K., acting Sub-Asaistniit 
Conseivator, respectively delivered over and received charge of the 
South Snh-divi-'oii Forest Office of N<>rth Thana on tl»e 2nd July, 
I88i>, belore office hours. 

The 11th July, 1889. — Messrs. Joseph Bajitisia, L C.E., acting Sub- 
Assistant Conservator, and A. 11 Maidment, Sub- Assistant Con- 
Bervator of Forests, respectively delivcu'd over and received charge 
of the North Siil)*-division Forest Office, North Thanu, on the 2nd 
July, 1889, before office hours. 

The 13th July, 1889. — Mr. A. iStewart, Deputy Conservator of 
Forests, 4th grade, who was temporarily attached as Assistant 
to the Divisional Forest Officer, Poona, proceeded on three 
months’ privilege leave on the Sth July, 1889, after office hours. 
No. 5347. — The ilGlh July, 1889. — His Excellency the Governor in 
Council is pleased to confer upon Mr. Tuljdrdm Nihdlchand, Sub- 
Assistant Conservator of Forests and Divisional Forest Officer, 
Sukkur Division, the powers mentioned in Section 67 of the Indian 
Forest Act, No. Vll. of 1878. 

No. 54Gi ~~l'hc 30th July, 1889. — His Excellency the Governor in 
Council is pleased to make the following appointments: — 

Mr. R. II. Mddan, L.C.E., to bo 2nd grade Sub- Assistant 
Conservator of Forests, vice Ganesh Kiishna Shahane, dis- 
missed. 

Mr. Tuljdrdm Nihdlchand, substantive 2)ro tvm. Sub-iVssistant 
Conservator, Srd grade, to be Bub-Assist uiit Conservator, 3id 
grade, vice Mr. Mddan. 
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Mr, J, II, Clahhy^ to bo Sub- Assistant Conservator, 3rd grade 
substantive pro tem. , vice Mr, Tuljdr&m Nthdlchand. ^ 

Mr, Ndndbhai Ddddbhdi Sdtdrdvdla, L.C.E., to be Sub-Assistant 
Conservator, 3rd grade, substantive pro tem,^ vice Mr, A, R,. 
Maidment, transferred. 

The 2nd August j 1889, — Messrs A, R, Maidment^ Sub- Assistant 
Conservator, and Joseph Baptista^ L.C.E., acting Sub-Assistant 
Conservator, respectively delivered over and received charge of the 
North Sub-Division Forest Office, North Th^nn, on the 20th July, 
1889, after office hours. 

The 10th Jxine^ 1889. — Mr. Haripad 3/iYra, Sub- Assistant Con- 
servator of Forests, rej^orted himself for duty on the 8th instant, 
before office hours. 

4.— Calcutta Gazette — 

The 23rd July^ 1889, — Mr, E. J, N, Janies^ Probationer, on return 
from the Forest School at Dehra Dun, is posted to the Darjeeling 
Sub-Division for duty, and is appointed to be a Sub- Assistant 
Conservator of Forests, 3rd grade, with effect from the 2nd July, 
- 1889. 

The 2nd August ^ 1889. — Mr. A, R. Grant, Deputy Conservator of 
Forests, has been permitted to retire from the service with effect 
from the lUh August, 1889. 

Mr. C. G. Rogers^ Officiating Assistant Conservator of Forests, 
1st grade, is confirmed in that grade with effect from the 11th 
August, 1889, to fill an existing vacancy. 

The loth August^ 1889. — Mr, 11. 11. Davis, Deputy Conservator of 
Forests, on return from leave, is posted to the charge of the 
Darjeeling Forest Division and of the Teesta Sub-Division of that 
Division. 

2'he IGth August, 1889. — Mr. E. E, ^Vl|lly, Sub-Assistant Conser- 
vator of Forests, made over charge of the Teesta Sub- Division of 
llic Darjeeling Forest Division to Mr. F. B. Manson, Deputy 
Conservator of Forests, in charge of the Working Plans and Dar- 
jeeling Forest Divisions, on the afternoon of the 25th duly, 1889, 
and is attached to the Sunderbuns Forest Division, which he joined 
on the 1st August, 1889. 

21ie IGth Avgust, 1889. — In continuation of the Notification, dated 
the Cth November, 1888, Mr. C. A. G. Lillingston, Deputy Con- 
servator of Forests, is granted a further extension of extraordinary 
leave for one month and one day, with effect from the 26th Decern- 
her, 1888, 1o the 26th January, 1889, both days inclusive, in ex- 
tension of the special leave granted to him in the Notification, dated 
the loth March, 1888. 

The 24th Avgust, 1889. — The following reversions are ordered with 
effect from the lllh August, 1889, consequent on the expiry of 
the three months’ privilege leave availed of by Mr. H, II, Davis, 
Deputy Conservator of Forests, from the 11th May, 1889 {vide 
Notification dated the 28th idem) : — 

Mr. G. A, Richardson, Deputy Conservator of Forests, to the 
3rd grade of Deputy Conservators. 
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Mr, C, A. 0, LilUngston, Deputy Conservator of Forests, to^the 
4tli grade of Deputy Conservators. 

Mr. C, G. Rogers^ Officiating Deputy Conservator Forests, to 
Officiating Assistant Conservator, Ist grade. 

5. — Assam Gazette — 

No. 2h\.~^Tlie 24ih July, 1889. — Mr. T, J. Campbell, Officiating 
Assistant Conservator of Forests, 1st grade, is confirmed in that 
grade, with effect from the 7th May, 1888. 

Q. NoRTH-WeBTBKN PllOVINOBS AND OODH GaZBTTK 

QQQI 

No. July, 1889. — Lieutenant-Colonel F. Bailey, 

11*845A*3< 

R.E., Conservator of Forests, School Circle, North-Western Pro- 
vinces and Oudh, privilege leave for two months and 13 days, 
with effect from the 10th June, 1889. 

jVo. ISih July, iSSP.— The Hon’ble the Licuten- 

vii-1 y 1-B 

ant-Governor and Chief Commissioner is pleased to declare the 
undermentioned Forest Officer to have passed in Forest Law 
by the Higher Standard ; ~ 

Mr. M. Hill, Assistant Conservator of Forests, Kheri Division. 

7. — Punjab Gazette— 

No. 267. — The 16th Julj,, 1889. — Mr. A. V. Monro, Assistant 
Conservator of Forests, PunjHh, passed by the Lower Standard 
the prescribed De])artmental Examination in Hindustani, held at 
Mooltan rn the 29th June, 1889. 

No. 'll^.—The 24th July, 1889 . — Mr. W. Shakespear, Deputy 
Conservator of Foiests, Lahore, has qualified in the tests in the 
Punjul)i language presciibed in Bengal Aripy Regulations, Sec- 
tion 24, paragraphs 19 and 24, as re-constructed by G. 0. No. 79 
of 1884. 

No. 296. — The 12th August, 1889. — Babu Fail Din, Sub-Assistant 
Conservator of P'orests, reported his return from the privilege 
leave granted to him in Punjab Government Gazette Notification 
No. 203, dated Ist May, 1889, on the forenoon of the 19th of 
July, 1889. 

8. — Central Proyinceb Gazette — 

No. 4345. — The 18th July, 1889. — The six months’ leave on medi- 
cal certificate granted to Mr. F, S. Barker, Officiating Deputy 
Conservator of Forests, from the 18th July, 1888, to the 17th 
January, 1889, is, under Article 264 of the Civil Service Regula- 
tions, commuted to special leave for that period. 

No. 4346. — Privilege leave for three mouths, under Article 291 of 
the Civil Service Regulations, is granted to Mr. F. S Barker, 
Officiating Deputy Conservator of Forests, Sambalpur, with effect 
from the 1st iustant, or the subsequent date on which he may avail 
himself of it. 
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No. 4G37. — The 31st July, 1880. — Mj\ M. Muttannah, Officiating 
Assistant Cnnseivator of Forests, attached to the Narsinghimr 
Oistiict, received charge of the duties of District Forest Officer of 
that District from Mr, \V. P. Thomas, De{)uty Conservator of 
Forests, on the afternoon of the 10th instant 
jVo. 46G7. — The 1st August, 1889. — Mr. A. K. Lowvie, Assistant 
Conservator of Forests, Nimar, transferred to the Chanda District 
by Notification No, 4028, dated the 4th July, 1889, made over 
charge of his duties as District Forest Officer to the Deputy Com- 
missioner, Nimar, on the forenoon of the IGth idem. 

Mr. G. H. Foster, Deputy Conservator of Forests, and .4/r. A.E, 
Lowrie, Assistant Conservator of Forests, respectively, made over 
received charge of the office of District Forest Officer, 
Chanda, on the afternoon of the 18th July, 1889. 

No. 4GG8. — With reference to Notification No. 4029, dated the 4th 
July. 1889, Mr. G, II. Foster, Deputy Conservator of Forests, re- 
ceived charge of the duties of District Forest Officer, Nimar, from 
the Deputy Commissioner of that District, on the afternoon of the 
23rd idem. 

No. 4748. — The Gth August, 1889. — Mr. J. J. Hobday, Sub- Assist- 
ant Conservator of Forests, is transferred from Chanda to the 
Sambalpur District. 

Mr. Hobday relinquished charge of his duties in the Chanda Dis- 
trict on the afternoon of the 18th June, and reported his arrival 
at Sambalpur on the 13th July, 1889. 

No. 4809. — The 12th August, 1889. — Mr, Chundcr ICumar Chatterji, 
Suh- Assistant Conservator of Forest'^, transferred to Dnmoh by 
Notification No. 2731 of the .3()th Apiil, 1880, assumed charge of 
the office of District Forest Officer ol that District on the forcinoon 
of the 13th June, 1889. 

No. 487(». — Mr. A F. Giadon, Assistant Conservator of Forests, 
Bhamlara, availed him'«elf, on the afternoon of the 3rd instant, of llio 
tliree months’ privilege leave gianleil him by Notification No. 4119 
of the 8th July, 1889, in.dving over (barge of liis duties to Mr. A. 
W. Blunt, Assistant Conservator of Forests. 

No. 4880. — The 13th August, 1889 — Mr. F. S. Darker, Officiating 
Deputy Conservator of Forests, Sambalpur, availed himself, on the 
afternoon of the 2Gtli July, 1889, of the three months’ privilege 
leave granted him by Notification No. 431 G of the 181h idem, mak- 
ing over cliargc of his duties to Mr. J. J, Hobday, Sub-Assistant 
Conservator of Forests. 

9. — Buuma Gazette — 

No. 90. — The 9th July, 1889. — Consequent upon the deputation of 
Mr. //. C. Hill, Ckinservator of Forests, Upper Durma Circle, to 
officiate ns In^-pector-t iencral of Forests to the Government of 
India, tlic ffillowing tran.‘‘fers arc ordered with the sanction of the 
Government of India: — 

Mr. J. IF. Oliver, Gtliciating Conservator of Forests, from Moul- 
mcin, to the charge of llie Upper llurma Circle. 

Major C. T, Bingham, Deputy Conservator of Forests, llangoon 
Division, to the charge of the Teiuissenm Circle. 
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No. 91. — Mr, IT. A. TToghtoa^ Deputy ConserFator of Forests, in 
charge of the Working Plans Division, is appointee! to the charge 
of the Rangoon Forest Division, in addition to his other duties, 
with effect from the date on which ho iclieved Major C. Ti 
Bingham. 

Ifo. 104. — The 25th July, 1889, — Mr. H. C. Hill, Conservator of 
Forests, made over charge of the Upper Burma Circle, to Mr, J, JV, 
Oliver, Officiating Conservator, on the 13th July, 1889, after noon. 
No, 105. — In exercise of the power conferred ,by section 3 of the 
Burma Boundaries Act, 1880, the Chief Commissioner directs that 
the boundaries of all lands situated within the Yandoon township, 
Thongwa district, shall be demarcated by a Demarcation Officer. 
jVo. 5. — The IGth May, 1889. — With reference to Forest Depart- 
ment Notification No. 23, dated the 20th March, 1888, Mr. B. L. 
K. Calderwood reported his arrival in Mandalay on the 9th May, 
1S89, in the forenoon, and was attached to the Mandalay Divi- 
sion. 

Ao, 5. — 71ie Srd June, 1889. — Mr, G, Q. Corbett, Assistant Con- 
servator of Forests, made over, and Mr. P. J. Carter, Deputy 
Conservator of Forests, received, charge of the Tharrawaddy 
Division on the forenoon of the 1st instant. 

No. G. — Mr. F, W. ThHlusson, Deputy Conservator of Forests, 
made over, and Mr. II, Jackson, Deputy Conservator of Forests, 
received, charge of the Prome Division on the afternoon of the Ist 
instant. 

No. 7. — Mr. F. W. Thellusson, Deputy Conservator of Forests, 
assumed charge of the Tliayetmyo Division on the afternoon of the 
1st instant. 

No. IGG. — The 6th June, 1889. — At a departmental examination 
licld oil the 3rd and 4th June, 1889, at Rangoon, the following 
candid nte passed the examination in Burmese by the standards 
specitied in each case : — 

Ml'. G, Q. Corbett, Assistant Conservator of Forests. 
lU — Mysore Gazette — 

'The (jth Aug}(st, 1889.^ C, Srinivasa 7?ao, Head Record-keeper, 
office of the Inspector- General of Forests, is appointed Ranger, 4th 
guide, and posted to the Bangalore District. 

Ao. — The 2‘Jth Avgust, 1889. — The 15 days* privilege leave 
granted to Mr. C. K. M. livssell, Superintendent of Forests, in 
Notitication No. 82, dated 24lh June, 1889, is cancelled. 
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1. — Gazette op India — 

No. 935. — The 5th September^ 1889. — The following temporary pro- 
motions are made during the absence on privilege leave for one 
month and twenty-one days of Captain E. S. Wood^ Conservator 
of Forests, lat grade, Ondh Circle, North-Western Provinces and 
Oudh, with effect from 15th July, 1889, and until further orders : — 

Mr. C. J. Ponsonhy^ Deputy Conservator, lat grade, North- 
Western Provinces and Oudh,— to officiate in the 3rd grade of 
Conservators and to hold charge of the Oudh Circle, in addition 
to his own duties. 

Mr. W. G. Allan^ Deputy Conservator, 2nd grade, North-West- 
ern Provinces and Oudh, — to officiate in the 1st grade of 
Deputy Conservators. 

No. 954.— 6th September ^ 1889. — The following temporary 
promotions and reversions are made consequent on the return to 
duty from furlough of Lieutenant- Colonel G, J. van Someren^ 
M.o.L.i., Conservator of Forests, 2nd grade, and until further 
orders : — 

Lieutenant -Colonel G. J. van Someren, — to officiate in the Ist 
grade of Conservators from 10th August, 1889, and to hold 
charge of the licrar Forest Circle from 10th to 12th August, 
1889 (both dates inclusive). 

Mr. E. P. Dansept Officiating Conservator, 3rd grade, Berar,— 
reverted to his substantive appointment of Deputy Conservator, 
8rd grade, North-Western Provinces and Oudh, from 10th to 
12th August, 1889, (both dates inclusive), but remained on duty 
in Berar during that period, and resumed charge as Officiating 
Conservator, 3rd grade, of the Berar Forest Circle, from Lieu- 
tcnant-Colonel Q. J. van Someren on the afternoon of the latter 
date. 

809.— 7th September^ 1889. — The following promotion is 
made subject to Her Majesty’s approval : — 

Lieutenant-Colonel Godlteb James van Someren, Madras General 
List, Infantry, to be Colonel in the Army. 

No. 9C4 — The ISth September, 1889. — The following temporary 
promotions are made during the absence on furlough of Mr. B. 
Rihbentrop, Inspector- General of Forests to the Government of 
India, with effect from the 7th August, J889, and until further 
orders : — 

Mr, H. C. Hill, Conservator, 2nd grade, Upper Burma, — to 
officiate as Inspector-General of Forests. 

Mr. J. W. Oliver, Officiating Conservator, 3rd grade, Tenasserim 
Circle, Burma, — to hold charge of the Upper Burma Circle, vice 
Mr. HilL 

Major C. T. Bingham, i^.^.o.y Deputy Conservator, 1st grade, Bur- 
ma, — to officiate in the 3rd grade of Conservators, and to hold 
charge of the Tenasserim Circle, vwe Mr, Oliver. 
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Mr. P. Carter, Deputy Conservator, 2nd grade, Banna,->-to 
officiate in the let grade of Deputy ConservatorH, 

Mr. Oliver assumed charge of the Upper Burma Circle from Mr* 
Hill on the 14th July, 1889, and Major Bingham of the Teuas- 
serim Circle from Mr. Oliver on the 7th idem. 

979. — The ISth September, 1889. ^1\\ the Notification of this 
Department, No. 895, dated the 22nd ultimo, directing the rever- 
sion of Mr. C, F. Elliott, Officiating Deputy Conservator of 
Forests, Ist grade, Punjab, to his substantive appointment of 
Deputy Conservator, 2nd grade, for “on 10th August, 1889,'’ 
read “on 11th August, 1889.” 

No. 990. — The 30th September, 1889. ^In the Notification of this 
Department, No. 964, dated the Pith instant, the date from which 
the temporary promotions of Major C. T. Bingham, b.s.o., and Mr* 
P. J. Carter were to take effect, was notified to be the 7th August, 
1889. It is now notified that the date is the 7th July, 1889. 

2. — Madras Gazette— 

The 2nd September, 1889.^-^M, R Ry. V. A. Parfhosarathy 
Mudaliar, Manager, Conservator’s Office, privilege leave for two 
months under Article 291 of the Civil Service Regulations. 

M. R. Ry. A. V. Chidainbara Aiyar, Ranger, 5th grade, is trans- 
ferred from Madura to North Coimbatore Division. 

The 14th September, 1889.^P. Surappier, Hunger, 5th grade, on 
probation, Balem, is confirmed in that grade, 

3. — Bombay Gazette — 

No. 5896.— TAc 14th August, 1889.^^Mr. F. Gleadow, Deputy 
Conservator of Forests, 4th grade, has been allowed by Her Ma- 
jesty’s Secretary of State for India to return to duty within the 
period of his leave. 

'J’he 2(Jlh August, 1889. — Mr. R. S. Fagan, Divisional Forest Of- 
ficer, West Khdndesh, has been allowed privilege leave of absence 
for one month from such date after the 2Uih August, 1889, as he 
may avail himself of it, and Mr. F. R. Desai, Divisional Forest 
Ofiicer, East Khandesh, has been directed to receive and retain 
charge of the Divisional Forest Office, East Khdndesh, in addi- 
tion to his own office, until the return of Mr. Fagan from leave, or 
until further orders. 

Ni*. C290.— 27th August, 1889. — Mahomed Hossein, Range 
Forest Officer, and Deoji Pandoji and Rdmchandra Pandoji, For- 
est Guards, in the fehirpur Range of the West Khandesh Forest 
Division, having been dismi-ssed from their respective offices on ac- 
count of grave misconduct in the discharge of their official duties, 
are hereby declared incapable of servung Government again in any 
capacity. 

No. 6302. — Mr. T, R. D. Bell, Assistant Conservator of Forests, 
1st grade, is allowed privilege leave of absence for one month and 
fifteen days from the 1 st September, 1889, or from such subsequent 
date as he may avail himself of it. 

The 28th August, 18 89. ^Messrs. W.H. Lucas, c.s., Assistant Col- 
lector, and F. R. Desai, Deputy Conservator of Forests, Ist grade, 
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reBpectirely delivered oyer and received charge of the Divisional 
Forest Office, West Kh^ndesh, on the 24th Aagiiat, ib89, at 

7 P.M. 

Mtwrs* R, S. Fagan, Deputy Coneervator of Forests, 4ih grade, 
and W, H, Lucas, c.s., Assistant Collector, respectirely deli- 
vered over and received charge of the Divisional Forest Office, 
West Kh^ndesh, on the 24th August, 1889, i^tcr office hours. 
No» 6559.— 2%e 6th September, 1880,. — His Excellency the Govern- 
or in Council is pleased to appoint Afr. Qanesh Sakhardm Hinge to 
be Bub- Assistant Conservator of Forests, 3rd grade, substantive 
pro tern. 

Mr. C. Oreatheed, Divisional Forest Officer of 64tdra, has been 
allowed jjhvilege leave of ab^ellce for one month from such date 
after the 12th Scptetuber, 1689, as he may avail himself of it, 
and M7\ R. H, Madan, l.g.b., acting Assistant Conservator 
of Forests in charge of the hlorth Sub-Division Office of the 
South Th4na Division, has been directed to act as Divisional For- 
est Officer, Sdtara, until the return of Mr. Greatheed from leave, 
or till further orders. 

The 9th September, 1889. — Messrs. T. R. D. Bell, Assistant Con- 
servator of Forests, and N, U. Satarawalla, Sub-Assistant, respec- 
tively delivered over and received charge of the Working Plans 
Divisional Forest Office No. I, Kanara, on the 5th instant, after 
noon. 

No. 7012.— TAe 18th September, 1889.^ Mr. Shesho Manju, Hub- 
Assistant Conservator of Forests, 3rd grade, is allowed privilege 
leave of absence for three months, with eil'ect from 16th Octo- 
ber, 1889, or such subsequent date as ho may avail himself there- 
of. 

No. 7074. — His Excellency the Governor in Council is pleased to 
appoint Mr. A. C. Robinson, l.g.b., to act as Bub- Assistant Con- 
servator of Forests, 3rd grade, and to do duty in the Boutbern 
Circle. 

The 28rd September, 1889. ^Messrs. C. Greatheed, Deputy Con- 
servator of Forests, 3rd grade, and R. H. Madan, l.g.b., Acting 
Assistant Conservator of Forests, 3:d grade, respectively delivered 
over and received charge of the Division'll Forest Office, Bdtara, 
on the afternoon of the 11th Bepteraber, 1889. 

Messrs. R. II. Madan, l.g.b., Acting Assistant Conservator of 
Forests, 3rd grade, and J. H. Clabby, substantive pro tern. Sub- 
Ascistant Conservator of Forests, 3rd grade, respectively, deli- 
vered over and leceived charge of the North Sub-Division Forest 
Office, Bouth Thaua, on the 9th Beptcmler, 1889, after office 
hours. 

The 26th September, 1889. — Mr. A. C. Robinson, l.g.b., who was 
appointed in Government Resolution No. 7074 of 19th instant to 
act as Bub-Assistant Conservator of Forests, 3rd grade, reported 
himself for duty on the afternoon of the 25th instant. 

4. — Calcutta Gazette — 


The 14th September', 1889. — Erratum. — For the 2nd August, 1889, 
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read the 2nd September, 1889, as the date of the Notification, 
published in the Calcutta Gazette of the 4th instant, permitting 
Mr, A, R, Grant y Deputy Conservator of Forests, to retire from 
the service with eflFect from the 11th August, 1889, and confirm- 
ing Mr, E, C, Rogers y in the 1st grade of Assistant Conservators 
from the same date. 

The 16th Septemhery 1889, — Examination leave for one month, under 
the provisions of Section 57 of the Forest Department Code, is 
granted to Messrs, H, D. D. French and H, H. Haines y Assistant 
Conservators of Forests, with effect from the 11th October, 1889. 
Mr, H, H. Davis, Deputy Conservator of Forests, Darjeeling 
Division, will hold charge of the Kurseong Sub-Division of that 
Division in addition to his other duties, during the absence of 
Mr. French on leave, or until further orders. 

The 21st September, 1889. — The following transfers are ordered:— 
i/r. D, D. French, Assistant Conservator of Forests, on the 
expiry of the Examination leave granted in the Notification, dated 
the 16th September, 1889, from the Kurseong Sub-Division of 
the Darjeeling Division to the charge of the Singbhoom Sub- 
Division of the Chota Nagpore Division. 

Mr. H, B. Haines, Assistant Conservator of Forests, attached to 
the Working Plans Division, on expiry of the Examination leave 
granted in the Notification of the same date, to the charge of the 
Kurseong Sub-Division of the Darjeeling Division. 

Mr. R, Quinnelt, Sub- Assistant Conservator of Forests, on being 
relieved in the Singbhoom Sub-Division by Mr, French, to the 
charge of the Teesta Sub-Division of the Darjeeling Division, 

The 23rd September, 1889. — Rules 2 and 3 of the Rules made by 
Government under Section 75 (b) of the Indian Forest Act VII. 
of 1878, regarding the grant of rewards to non-gazetted Govern- 
ment officers and others, and published under the Notification, 
dated tlie 23rd October, 1880, in Part I, page 960 of the Calcutta 
Gazette of the 3rd November following, are hereby cancelled by the 
Lieutenant-Governor, and in supersession thereof the following re- 
vised rule is approved and promulgated for general information : — 

“The Magistrate or the Court imposing the fine is bound to inform 
the Divisional Forest Officer, or the Sub-Divisional Forest Officer 
not being below the rank of an Assistant Conservator of Forests, 
of the levy of the fine, and the whole or any part of the fine, when 
realized, may be distributed in such proportions as that officer may 
think fit among the persons instrumental in the detection of the 
offence, the seizure of the articles, or the capture of the offender. 
Besides the amount of the fine, the said persons shall also be 
entitled to share the whole or part of proceeds of the sale of the 
confiscated articles. The Forest Officer aforesaid may also, out of 
the fine realized, award compensation to any person subjected to 
annoyance or injury in connection with the proceedings in which 
the fine was imposed.” 

5.— Nortu-Wbbtern Provinobb and Oddh Gazette— 

Qgn? 

No, September y 1889. — Lieutenant-Colonel 
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F. Bailey ^ Conseryaior of Forests, School Circle, North-Western 
Provinces and Oudh, leave on medical certificate for three months, 
vrith effect from the 24th August, 1689. 

4072 

No, 11.86 1 September j 2559.— In supersession of tho 

Notification from this Department, No. ir-sir, a-si dated 10th July, 

1889, Mr„A, Campbell^ Officiating Deputy Conservator of Forests, 
in charge of the Gorakhpur Division, privilege leave for fifteen 
days, with effect from the Ist October, 1869, or sub^iequent date. 

6. — Punjab Gazette — 

No, 801. — The 20th August, 1889, — The Hon’ble the Lieutenant- 
Governor is pleased to appoint Mr, A, V, Monro, Assistant 
Conservator of Forests, 3rd grade, to be an Assistant Conservator 
of Forests, 2nd grade, with effect from tho 29th June, 1889. 

No, 827. — The 23rd September, 1889, — In accordance with the pro- 
visions of Section 57 of the Forest Code, the Hon’ble the Lieute- 
nant-Governor is pleased to grant three months’ Examination leave 
to Mr, A, V, Monro, Assistant Conservator of Forests. 

Mr. Monro availed himself of tho leave, hereby sanctioned, with 
effect from the 25th of July, 1689. 

7. — Cbntiial Provinces Gazette— 

No. 5144. — The 28th August, 1889, — Mr, M, Muttannah, Officiat- 
ing Assistant Conservator of Forests, Narsinglipur, is granted 
forty-five days’ privilege leave, under Article 291 of the Civil 
Service Regulations, with effect from the date on which he may 
avail himself of it. 

No. 5147. — Mr. 11. Moore, Officiating Deputy Conservator of For- 
ests, Chindwnra, availed himself, on the forenoon of the 12th 
instant, of the three months’ privilege leave granted him by Noti- 
fication No, 4121, dated the 8th July, 1889, making over charge of 
his duties to Mr. E. Dobbs, m.a., ll.d., Deputy Conservator of 
Forests, Sconi. 

No. 5477. — The 13th September, 1889, — Mr, II, B, Anthony, Assist- 
ant Conservator of Forests, Bilaspnr, is appointed to the charge 
of the forests of the Raipur District, in addition to Lis own duties. 

Mr, Anthony received charge of these forests from Mr, R, 11, E, 
Thompson, Deputy Conservator of Forests, on the forenoon of 
the 26th August, 1889. 

No. 5539. — The J 7th August, 1889, — Consequent on the departure 
on three months’ privilege leave of Mr. II. Moore, Officiating 
Deputy Conservator of Forests, the following officiating appoint- 
ments are made, with effect from the 12th August, 1889 : — 

Mr, H, B. Anthony j Assistant Conservator of Forests, 1st grade, 
sub. pro tern,, to officiate as Deputy Conservator of Forests, 4th 
grade. 

Mr. A. E. Lovorie, Officiating Assistant Conservator of Forests, 
Ist grade, to be Assistant Conservator of f'orests, Ist grade, 
sub pro tern. 

Mr, A. A, Watson, Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator of Forests, Ist grade. 
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8. -—Burma Gazbttb— 

No. 114 — The 16th August^ 1880. — Mr, G. F. R. Blackwell^ 
Assistant Conservator of Forests, is transferred from Kindat to tho- 
charge of the Yaw Division during the absence of Mr, L, A, W, 
Rind, on privilege leave, or until further orders. 

No. 115. — Under the provisions of Article 291 of the Civil Service 
Regulations, privilege leave for six weeks is granted to Mr. L. A. 
W, Rind, Deputy Conservator of Forests, wjth effect from the Ist 
September, 1889, or the subsequent date on which he may avail 
himself of it, 

Ao. 116. — The 17th August, 1880. — Under the provisions of Section 
14 of the Upper Burma Forest Regulation, 1887, the Chief Com- 
missioner appoints the following officers of the Revenue Depart- 
ment to hear appeals from orders passed by a Forest Settlement 
Officer under Sections 9, 10, 11, 12, or 13 under Chapter II. of the 
Regulation ; — 

The Commissioner of the Division when the Forest Settlement 
Officer appointed under Section 4 of the Regulation is a Deputy 
Commissioner ; 

The Deputy Commissioner of the district in other cases. 

Bo. 117. — Under the provisions of section 353 (b) of the Civil 
Service Regulations, subsidiary leave for ten days, from the 31st 
January, 1888, was specially granted by the Chief Commissioner 
to Mr. John Nishet, Deputy Conservator of Forests, on his return 
from the furlough granted to him in this Department Notification 
No. 66, dated the 11th December, 1885. 

No. 118, — The Chief Commissioner appoints Mr. J. C. Mun^ay, 
Deputy Conservator of Forests, Mu Division, to be the Forest 
Officer to assist the Forest Settlement Officer in the enquiry 
referred to in this Departmmit Notification No. 88, dated the 3rd 
July, 1889. 

No. 119. — The 2l8l August, 1880. — Under the provisions of Section 
70 of the Burma Forest Act, 1881, the Chief Commissioner, as a 
special case, invests Mr. L. D. Rozario, Forest Ranger, Ist grade, 
Salween Division, with the following powers, that is to say 

(i), the powers of a Civil Court to compel the attendance of 
witnesses and the production of documents; 

(ii) , power to issue search-warrants under the Code of Criminal 

Procedure ; 

(iii) , power to hold enquiries into forest offences and, in the 

course of such enquiries, to receive and record evidence. 

9. — Mysore Gazette — 

No. 205. — The 25th September, 1880. — Mr. C. E. M. Russell re- 
turned from his Examination leave and assumed charge of the 
office of the Superintendent of Forests, Bangalore District, on the 
forenoon of the 26th August, 1889. 

11. — Assam Gazette— 


Nil, 
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1. — Gazette of India — 

No. 990. — The 20th September, 2 559.— In the Notificalion of this 
Department, No. 904 F., dated the 1 2th instant, the date from 
which the temporary promotions of Major C. T. Bingham, b s.o. 
and Mr, P, J. Carter^ wore to take effect, was notified to be the 7th 
August, 1889. It is now notified that the date is the 7th July 
1889. 

No. 992.— The following reversions look effect from 5th September, 
3 889, consequent on the return from privilege leave of Captain 
E, S. Wood, Conservator of Forests, 1st grade, Oudh Circle, 
North Western Provinces and Oudh. 

Mr. C, J, Ponaonbtf, Officiating Conservator, 3rd grade, Oudh 
Circle, to Deputy Conservator, 1st grade, North-Western Pro- 
vinces and Oudh. 

Mr, W. O, Allan, Officiating Deputy Conservator, Ist grade, 
North-Western Provinces and Oudh, to Deputy Conservator, 
2nd grade. 

No. 994. — The following temporary promotions are made during 
the absence on furlough of Colonel J, C Doveton, m.s.c., Conser- 
vator of Forests, 1st grade. Central Provinces, with effect from 
2nd September, 1889, and until further orders : — 

Mr, R. II. E. Thompson, Deputy Conservator, Ist grade, Central 
Provinces, to officiate in the 3rd grade of Conservators, and to 
hold charge of the Forest Department in the Central Provinces 
vice Colonel Doveton. 

Mr. C, F. Elliott, Deputy Conservator, 2nd grade, Punjab, to 
officiate in the 1st grade of Deputy Coii£:ervators, vice Mr. 
Thovipson. 

No, 997. — In the Notification of this Department, No. )09P., droo l 
the 30th ultimo, making certain temporary promotions during 
Lieatenant-Colonel F. Baifegs nhsr.nce on privilege leave, /or ‘‘with 
effect from 10th Juno, 1889, and until further orders ”, read “with 
effect from Pith June, 1889, and until further orders”. 

No, 1023.— /Vie 27tli September, 1889 , — The following transfer is 
made in the interests of the public service : — 

Mr, Ilira Singh, Sub- Assistant Conservator of Forests, Punjab, 

to A j mere. vt -c 

No. 1153.— 18th October, 2559.— With reference to the Notifi- 
cation of this Department, No. 326 F., dated the 29th March, 1889, 
the services of Mr, S, Ilornidge, of the Bombay Forest Depart- 
ment, are replaced at the disposal of the Government of Bombay. 
No, 1156.— With reference to the Notification of the Government 
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of Bombay, No. 7452, dated the 3rd October, 1889, Mr, A, 
Stewart j Deputy Conservator of Forests, 4tli grade, Bombay Pre- 
sidenoy, is transferred to the Central Provinces. 

No. 1167. — The Slst October^ The following transfers are 

made in the interests of the public service 
Mr, F. B. Dickinson, Officiating Deputy Conservator of Forests, 
2nd grade, Coorg, to the Central Provinces. 

Mr. J. McKee, Officiating Deputy Conservator, 2nd grade. Central 
Provinces, to Coorg, as Chief Forest Officer. 

No. 11. — The 29th November, 1889. — The following promotions 
are made with eQect from 2bth October, 1889, and until further 
orders : — 

Mr. R. H. C. Whittall, Deputy Conservator of Forests, 2nd 
grade, Central Provinces, and Officiating Conservator, 3rd grade, 
Punjab, is coniirmed in the latter grade, and is appointed to 
officiate in the 2nd grade of Conservutors. 

Mr. F. B. Dickinson, Deputy Conservator, 3rd (officiating 2nd) 
grade, Central Provinces, is appointed to officiate in the 3rd 
grade of Conservators and to hold charge of the Northern For- 
est Circle in the Central Provinces. Mr. R. 11. E. Thompson, 
Officiating Conservator, 3rd grade, continuing to hold charge 
of the kSouthcrn Circle, 

No, 14. — Mr. M. Muttannah, Sub- Assistant Conservator of For- 
ests, Officiating Assistant Conservator of Forests of the Srd grade, 
Central Provinces, is contirmod in that grade, with effect from the 
Slst October, 1889. 

No. 16. — Mr. W. H. Reynolds, Deputy Conservator, 2nd (officiat- 
ing 1st) grade, Punjab, and Superintoniicnt of Forest Surveys, 
is granted seven months’ furlough under Article 340 of the 3rd 
January, 1890, or any subsequent date on which bo may avail 
himself of the leave. 

Mr, E. F. Litchfield, Deputy Conservator, 4th (officiating Srd) 
grade, North-Western Provinces and Oudh, attached to the 
Imperial Forest Survey Branch, is appointed to officiate as 
Superintendent of Forest Surveys during Mr. Reynolds' absence 
on furlough, or until further orders. 

No. 26. — The 20th December, 1889. — Consequent on the return 
to duty from sick leave of Lieutenant- Colonel P. Bailey, r.b.. 
Conservator of Forests, 2nd grade, the following appointments 
and revel sions are made, with effect from 24th November, 1889, 
and until further orders:— 

Lieutenant- Colonel Bailey to officiate in the 1st grade of Con- 
servators, and to resume chaige of the School Circle in the 
North-Western Provinces and Oudh and of the Forest School 
at Dohra Diin from Colonel O, J. van Someren, m.g.l.i., Con- 
servator of the 2nd ("officiating 1st) grade. 

Colonel van Someren to receive charge, as a temporary measure, 
of the Northern Circle in the Central Provinces, from Mr. F. 
B. Dickenson, Officiating Conservator, 3rd grade. 

Mr. Dickenson to revert to Officiating Deputy Conservator, 2nd 
grade, Central Provinces. 

Mr. Q. Mann, Conservator of the 2nd (officiating let) grade, 
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A-ssaiu, to revert to his substantive appointment in the 2n(l 
grade. 

Mr. R. II* C. Whittall^ Conservator of the Snf (officiating 2nd) 
grade, Punjab, to revert to his substantive appointmeot in the 
8rd grade, 

33 . With reference to the Notification of this Department, 

No. 259F., dated 15th March, 1889, the services of Mr. F, S. 
Barker y Deputy Conservator of Forests, ith grade, are placed 
permanently at the disposal of the Chief Commissioner of the 
Central Provinces. 


, — Madras Gazette— 

The nth October, 18S9.-^The following traii-^fers are ordered in 
the Northern Circle:— i 

B. S. Veeracharlu, Forest Ranger, Cnddapah District, to the 

Kurnool District. i rk ^ * 

Mr. E. E. Leipemtein, Acting Forest Ranger, Kurnool District, 

to the Cnddapah District. 

The 19th October, 1889.— To Mr. S. C. Mose, Sab- Assistant Con- 
ser^ator of Forests, 2nd grade, S.mth Coimbatore Division, under 
article 291 of the Civil Service Ucgalations, privilege leave for two 

months from Ist December, 1889. . . r, . 

To M R Ru. V- S. Ournna<lh>i PUlai. Sub-Assistant Conservator, 
2nd grade. North Coimbatore Division under Article 291 of the 
Civil Service Regulations, privi'-re leave for one month from 20th 

nT^^'^Oc\ob^', 1889. -To Mr. P. Surappier, Ranger, Salem 
^District, under article 372 of the Civil Service Regulations, leave 
without allowances for one month from date ol i. Imt. 

The 8th November, I8S9 —Mr. .McG<vl. Forest Ranger, 5th grade, 

During his absence, M. Bolaji Srii, Forester, 5th grade, Goo.y 
Range will act as S.^sjlen, Acting Ranger, 

?^^g?adrNS:*oS^<i: Vision. «nder a.ririe^29t of the 
Civil Service Regulations. ^ou probation), 

c‘K ^ 

leave for 45 days from 9th March 1889^ Arcot District, 

f- o «- “Ti a ^ “ 

under article 309 ot Uie ^ » Dotober 1889. 

cal certificate F D'A. VincMt, Deputy 

No. 8U.-Thellth . "beL granted by the Right 

Conservator of Forests, ’ -tension of leave on medical 

Honorable the Secretary ot State au extension 
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No* 831 . — The 16th November, 1889,-^ Mr* A, W. C. Stanhrough, 
Deputy Conservator of Forests, 4th grade, to be District Forest 
Officer, South Arcot. 

No* 351.— I'he 2nd December, 1889, —Mr* A. W. Feet, Deputy Con- 
servntor, 2nd grade, and Acting Conservator, 2nd grade, is pro- 
moted to Deputy Conservator, Ist grade, with effect from 28th 
February, 1889. 

Mr* E* D* M, Hooper, Deputy Conservator, 8rd grade, and 
Acting Deputy Conservator, 2nd grade, is promoted to Depu- 
ty Conservator, 2nd grade, with effect from 28th February, 
1889. 

Mr* Q, Hadfield, Deputy Conservator, 4th grade, and Acting 
Deputy Conservator, 3rd grade, is promoted to Deputy Con- 
servator, 3rd grade, with effect from 28th February, 1889. 

Mr. T. Sheffield, Assistant Conservator, 1st grade, and Acting 
Deputy Conservator, 4th grade, is promoted to Deputy Conser- 
vator, 4 th grade, with effect from 28th February, 1889. 

Mr. T. F. Peake, Assistant Conservator, 2nd grade, and Acting 
Assistant Conservator, 1st grade, is promoted to Assistant Con- 
servator, 1st grade, with effect from 28th February, 1889. 

Mr. E. 1). M* Hooper, Deputy Conservator, 2nd grade, to bo 
Deputy Conservator, Ist grade, with effect from 28th February, 
1889. 

Mr. U. A. Gass, Deputy Conservator, 3rd grade, to be Deputy 
Conservator, 2nd grade, with effect from 28th February, 1889. . 
Mr* C. E. Brasier, Acting Deputy Conservator, 4th grade, 
to be Deputy Conservator, 3rd grade, with effect from 28th 
February, 1889. 

Mr* J* S. Battle, Assistant Conservator, Ist grade, to be Deputy 
Conservator, 4th grade, with effect from 28th February, 1889. 
Jlfr. R. W, Morgan, Acting Deptity Conservator, 2nd grade, to 
be Deputy Conservator, 1st grade, with effect from 8th March, 
1889. 

Mr. G. Hadfield, Deputy Conservator, 3rd grade, to bo Deputy 
Conservator, 2nd grade, with effect from 8th March, 1889. 

Mr, Q. Homfray, Acting Deputy Conservator, 4th grade, to bo 
Deputy Conservator, 3rd grade, with effect from 8th March, 
1889. 

Mr* T* P. Peake, Assistant Conservator, 1 st grade, to be Deputy 
Conservator, 4th grade, with effect from 8lh March, 1889. 

Mr* C. G. Douglas, Deputy Conservator, 2nd grade, and Acting 
Deputy Conservator, Ist grade, to be Deputy Conservator, Ist 
grade, with effect from 8th August, 1889. 

Mr* R. W. Morgan, Deputy Conservator, 3rd grade, and Acting 
Deputy Conservator, 1st grade, to be Deputy Conservator, 2iid 
grade, with effect from 8th August, 1889. 

Afr. A. IV. C. Stanhrough, Deputy Conservator, 4th grade, to be 
Deputy Conservator, 3rd grade, with effect from 8th August, 
1889. 

Mr* A* W. Luahington, Assistant Conservator, Ist grade, and 
Acting Deputy Conservator, 3rd grade, to bo Deputy Conserva- 
tor, 4th grade, with effect from 8th August, 1889. 
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Mr, A, Lodpe, Acting Assistant Conservator, let grade, to be 
Assjstent Conservator, Ist grade, with effect from 8th August, 
18o9. 

T, Mahomed Ali Khan Saib, Acting Assistant Conservator, Srd 
grade, to bo Assistant Conservator, 8rd grade, wiUi effect from 
8th August, 1889. 

No, 352;— A/r. W, Carroll, Acting District Forest Officer, Bol- 
lary, to act as District Forest Otticcr, North Arcot vice Mr, T. 
Sheffield^ on other duty, or until further orders. 

No. 353. — Mr. P. M. LueL/igton, District Forest Officer, Anan- 
tapur, and Acting District Forest Officer, Kuriiool, to act as 
District Forest Officer, Bellury, until further orders. 

No, 354.— 'T/itf Srd December ^ A/r. IV. (1, Deputy 

Conservator of Forests, 3rd grade, to be District Forest Officer, 
Trichinopoly. 

No, 355. — Mr, C* Eher Ilardia, Sub-Assistant Conservator 
of Forests, Ist grade, to be District Forest Officer, Noith 
Malabar. 

No. 356. — Mr, R. W. Morgan, Deputy Conservator of Forests, 
Srd grade, to be District Forest Officer, Coimbatore, North. 

3. — Bombay Gazette— 

No, 7452 . — The Srd October, JSS9 . — His Excellency tlio Governor 
in Council is pleased— 

to appoint Mr, S, Homtdge, on return from the Central Provinces, 
to duty as Divisional Forest Officer, Sholapur ; 

to place the services of Mr. A. Stewart, Deputy Conservator of 
Forests, on return from leave, at the disposal of the Government 
of India for employment in the Central Provinces; and 

to direct that Mr. F. Oleadow, Deputy Conservator of Forests, on 
return from furlough, should be attached to the Conservator of 
Forests, Northern Circle. 

The 8th October, 1889. — Messrs. F. R Desai and R. S. F. Fagan, 
Deputy Conservators of Forests, respectively delivered over and 
received charge of the Divisional Forest Office, West Khandesh 
on the 25th September, 18 h 9, before office hours. 

No. 7540.— JWr. C. Greatheed, Deputy Conservator of Forests, 3rd 
grade, is allowed an extension for fifteen days of the privilege 
leave of absence for one month granted to him by the Conservator 
of Forests, N. C. (vide the Notification, dated 5th September, 1889, 
by the Conservator, piihlihhed at page 794 of the Bombay Government 
Gazette of the 12th idem, Part I). 

The 10th October, 18S9.^Mr. A. Stewart, Deputy Conservator of 
Forests, returned to duty on the 7tli instant, before office hours, 
from the two months and twenty-nine days’ privilege leave granted 
to him under Government Itesolution No. 5G82, dated 6th August, 
1889. 

No. 7850.— rAe 17ih October, 1 889. —^Mr. W. M. Fletcher, Superin- 
tendent, Deccan lievenue Survey, is allowed furlough on medical 
certificate for one year under Article 340 of the Civil Service 
Uogulations. 
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No» 7866. — The 18th October, 1889. — A/r, H. Afainwaring, Deputy 
Conseryator of Forests, Srd grade, is allowed furlough for one 
year. 

No. 7919. — The 19th October, 1889. — His Excellency the Governor 
in Council is pleased — 

to transfer Mr. A. D. Wilkins^ Deputy Consverator of Forests, on 
public grounds, from North ThAna to Ahmednagar, in place of 
Mr. H. Mainwaring proceeding on leave ; and, 
in supersession of previous orders, to appoint Mr. F. Gleadow to 
do duty as Divisional Forest OfiScer, North Thana, vice Mr. 
Wilkins, transferred. 

The Slet October, 1889. — Mr. N, D. Sataravala, Sub- Assistant 
Conservator of Forests, delivered over charge of the Divisional 
Forest Office, Working Plans Branch, No. I Party, Kdnara, to 
Mr. T. R. Bell, Assistant Conservator of Forests, on the 2 let 
instant, after noon. 

Messrs. J. H. Clabby, Sob- Assistant Conservator of Forests, and 
R. H. Madan, l.c.e,, Acting Assistant Conservator of Forests, 
respectively delivered over and received charge of the North 
Sub-Division Forest Office, South Thana, on the 28th instant 
before office hours. 

Afessrs. R, H. Madan, l.c.e., Acting Assistant Conservator of 
Forests, and C. Greatheed, Deputy Conservator of Forests, res- 
pectively delivered over and received charge of the Satara 
Divisional Forest Office on the afternoon of the 26th October, 
1889. 

The 1st November, 1889. — Alessn. J, Baptista, l.c.e., Acting Sab- 
Assistant Conservator of Forests, and F. Gleadow, Deputy Con- 
servator of Forests, respectively delivered over and received charge 
of the North Sub-Division Forest Office, North Thana, on the 
28th October, 1889, after office hours. 

The 4th November, 1889. — Messrs. A. D. Wilkins and F. Gleadow, 
Deputy Conservators of Forests, respectively delivered over and 
received charge of the North Thiina Divisional Forest Office, on 
the 31st October, 1889, after office hours. 

The 7th November, 1889. — Messrs. H. Mainwaring and A. D. 
Wilkins, Deputy Conservators of Forests, respectively delivered 
over and received charge of the Divisional Forest Office, Ahmed- 
nagar, on the afternoon of the 1st instant. 

The 2Srd November, 1889. — Mr. Sheshu Manju, Rub- Assistant 
Conservator of Forests, who was granted three months’ privilege 
leave of absence in (iovernment Resolution No. 7('12, dated 18th 
September, 1889, delivered over charge of the office of the Sub- 
Assistant Conservator of Forests, Southern Division, Kanara, to 
the Divisional Forest Officer, Southern Division, Kanara, on the 
11th instant, after noon. 

No, 8911. — The 2f‘ith November, 1889. — His Excellency the Gover- 
nor in Council is pleased— 

to place the services of Mr. A. C. Robinson, l.o E., Acting Sub- 
Assistant Conservator of Forests, 8. C., at the disposal of the 
Conservator of Forests, N. C., for employment in North ThAua; 
and 
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to appoint Mr, Datt&traya M, Bijur to act as Sub- Assistant Con- 
servator of Forests, B. C., during the remainder of the absence 
of Mr, Sheshu Manju on pririlego leave. 

The 29th November^ 1889, — Mr, Dattdtraya Manjunath Bijur y who 
has been appointed to act as Bub- Assistant Conservator in 
Government Resolution No. 8911, dated 25th No\ ember, 1889, 
reported himself for duty on the 28th instant before noon. 

The 2nd December ^ 1889. — Messrs. F, Gleadow, Deputy Conservator 
of Forests, and J, Baptisia, l.c.b., Acting Bub-Assi^stant Conser- 
vator, respectively delivered ov'^r and received charge of the North 
Sub-Division Forest Office on the 18th November, 1889, after 


office hours. . 

No, 9lS6.~^The 4th December ^ ISf^O. — Mr, T. R. D, Bell^ Assistant 
Conservator of Forests, 1st grade, has been allowed an extension 
for one day of the privilege leave of absence for one month and 
fifteen days granted to him under Government Notificatiou No. 
6302, dated 27th August, 1889. 

The 19th December, 1889,--Mr. A, Stewart, Deputy Conservator 
of Forests, who was attached to the Poona Forest Division, pro- 
ceeded from Poona to take up his appointment under the Govern- 
ment of India at Nagpur, in accoi dance with the orders contained 
in Government Resolution No. 7452, dated 3rd October last, 
Revenue Department, on the 8th October, 1889, after office hours. 
The 2eth December, 1889,-^Mr. A, C. Robinson, Acting Sub- Assist- 
ant Conservator of Forests, whose services were placed at the dis- 
posal of the Conservator of Forests, Northern Circle, by Goyem- 
ment Resolution, Revenue Depaitmenl, No. 8911 <^^5th ultimo, 
was relieved of his duties on the 7th instant, alter office hours. 


4. — Calcutta Gazette — 

1. -TheS4lh December, lSS9.~-Mr. 11. D. D. French, AsBistant 

ConserTator of Forests, has passeJ m Land Kevenne and in 
Hindustani by the Lower and the Higher Standards. 

2. Mr. 11. H. Haines, Assistant Conservator of Forests, has passed 

in Land Revenue with credit, in Forest Law and lu Hindustani 

3. Mr. Assistant Conservator of Forests, has passed 

4. JIf" Assistant Conservator of Forests, has passed 

The BU^Declb':r7sS9.-Mr. .i. L. Home Conservator of Forests 
Renenl is allowed leave for three months, under ArUtlo .JJl ol 
the CiJil Service Regulations, with effect from the 30th instant. 


5.— Assam Gazette — 

No. MS.-TIW 9Srd October, m9.-Ur. D. f- 

F.^. .r»vrf:r.inS L ...b .m 

No.t70.LThe nhNoventber,1889.-Mr.A G i^^^^^^ 

servator of Forests, received charge of the Goilpara rores 
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sion from Mr, T, J, Campbell^ Assistant Conservator, on the 
forenoon of the 14th instant. 

No, 71. — Babu Tara Kuor Qupta^ Bnb- Assistant Conservator of 
Forests, received charge of the Caobar Forest Division, in addition 
to his own duties, from Mr, //. Q, Young, Assistant Conservator 
of Forests, deputed on special duty on the afternoon of the 19th 
October, 1889. 

No, 379. — The 8th November, 1 889,-^ Mr, F, S, Barker, Assistant 
Conservator of Forests, Ist grade, and Officiating Deputy Con- 
servator, 4th grade, Assam, is confirmed in the latter grade, 
with effect from the llth August, 1889, consequent on the retire- 
ment of Mr, A, R. Grant, Deputy Conservator. 

No 4(»9. — The 17th December, 1889, — Under Article 98 (a) of the 
Civil Service Regulations, Mr, H. 0, Young, Assistant Conservator 
of Forests, was deputed on special duty in North Cachar, with 
effect from the afternoon of the 19th October, 1889. 

No, 410. — Mr. Young returned from special duty and took over 
charge of the Cachar Forest Division from Bahu Tara Kisor Gupta, 
Bub-Assistant Conservator of Forests, on the forenoon of the 
25th November, 1889. 

6. — North-Western Pkovinges and Oddh Gazette— 

October, 1889, — With effect from the 

12th June, 1889, the date on which Mr, E, Me A, Moir, Officiating 
Deputy Conservator of Forests, 2nd grade, was appointed to 
officiate as Conservator of Forests, 3rd grade, vice Lieutenant^ 
Colonel F, Bailey, on privilege leave— 

Mr. A, Sfuythies, Officiating Deputy Conservator of Forests, Srd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade ; 

Mr, F. B, Bryant, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, 3rd 
grade ; 

Mr, J. E. Barrett, Officiating Assistant Conservator of Forests, 
1st grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

No. l i ^0 effect from the 15th July, 1889, the date on 

which Mr. \V. G, Allan, Deputy Conservator of Forests, 2iul grade, 
was appointed to officiate as Deputy Conservator of Forests, Ist 
grade — 

Mr. S. Eardley-Wilmot, Officiating Deputy Conservator of For- 
ests, Srd grade, to officiate as De])uty Conservator of Forests, 
2nd grade ; 

Mr. A. G. Hobart -Hampden, Officiating Deputy Conservator of 
Forests, 4th grade, to officiate as Deputy Conservator of For- 
ests, 3rd grade. 

4074 

iTsfjXTo 3‘ — effect from the 10th August, 1889, the date 

on which Mr. E. P, Dansey, Officiating Conservator of Forests, 
Srd giade, Berar, reverted to his substantive appointment of De- 



EXTRACTS FROM OFFICIAL GAZETTES. Uxi 

puty Conservator of Forests, 8rd grade, North-Western Pro- 
vinces — 

Mr. E. P. Danaey, Deputy Conservator of Forests, 8rd grade, to 
officiate as Deputy Conservator of Forests, 2nd grade ; 

Mr. S. Eardley-Wxlmot, Officiating Deputy Conservator of For- 
ests, 2nd grade, to officiate as Deputy Conservator of Forests, 
3rd grade ; 

Mr. A. O, Hobart^ Hampden t Officiating Deputy Conservator of 
Forests, 3rd grade, to officiate as Deputy Conservator of For- 
ests, 4th grade. 

4275 

No. — With effect from the 13th August, 1889, the date 

on which Mr. E. P. Danuy^ (Officiating Deputy .Conservator of 
Forests, 2nd grade, was re-appointed to officiate as Conservator of 
Forests, 8rd grade, Berar — 

Mr. S. EardUy-Wilmotf Officiating Deputy Conservator of For- 
ests, 3rd grade, to officiate as Deputy Conservator of Forests, 
2nd grade ; 

Mr. A. Q. Hohari-Hampden^ Officiating Deputy Conservator of 
Forests, 4th grade, to officiate as Deputy Oonservator of For- 
ests, 8rd grade. 

No. r* — With effect from the 23rd August, 1889, the 

H-obA-lU-o 

date on which Lieutenant- Colonel F. Bailey^ Conservator of For- 
ests, returned from privilt‘ge leave and took charge of the School 
Circle from Mr. E. Me A. Moir — 

Mr. E. Me A. iVoir, Officiating Conservator of Forests, 8rd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade ; 
Mr. S. Eardley- Wilmot^ Officiating Deputy Conservator of For- 
ests, 2nd grade, to officiate as Deputy Conservator of Forests, 
3rd grade ; 

Mr. A. G. //oiar^-f/am/)(7cn, Officiating Deputy Conservator of 
Forests, 3rd grade, to officiate as Deputy Couservator of For- 
ests, 4ih grade. 

— -.—With effect from the 5th September, 1889, the 
II-8bA-10-6 

date on which Mr. W. G. Allan, Officiating Deputy Conservator 
of Forests, Ist grade, reverted to his substantive appointment of 
Deputy Conservator of Forests, 2nd grade — 

Mr. A. Smythies, Officiating Deputy Conservator of Forests, 
2nd grade, to officiate as Deputy Conservator of Forests, 3rd 
grade ; 

Mr. F. B. Bryant, Officiating Deputy Conservator of Forests, 
8rd grade, to officiate as Deputy Conservator of Forests, 4th 
grade ; 

Mr. J. E. Barrett, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Forests, Ist 
grade. 

No.^rr^^.— The lOlh December, 1889.— Babu Kanina Nidhan 
ll*982A-2 c» j 

Mukerji, 6uh- Assistant Conservator of Forests, from 2nd to Isi 
grade, with effect from Ist November, 1889, viee Babu Kanhaiya 
Loll, retired from the service. 
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No, 339. — The 2nd October^ 1889 , — With teference to Government 
of India Notification No. 623 F., dated the 2l8t of June, 1889, 
Mr, J. E. Barrett^ Assistant Conservator of Forests, reported his 
arrival at Jhelum on the forenoon of the 6th of September, 1889, 
and assumed charge of tlie •fhelrin Forest Division on the after- 
noon of the 7th September, 1889, relieving Mr. C. f^oasiter. 

No. 355. — 7'he 16th October^ 1889 , — Consequent on the transfer of 
Bdbu Hira Singh, Sub-Assistant Conservator, from the Punjab 
to Ajinere, as notified in Government of India Notification No. 
1023F., dated 27th September, 1889, the Hon'ble the Lieutenant- 
Governor is pleased to direct that the following promotions bo 
made with eflfect from the 18th of August, 1889 
Babu Jawala Parahadt Officiating Sub- Assistant Conservator of 
Forests, to be confirmed in b'is appointment ; 

Forest Ranger Fazl Din (11) to officiate as Sub- Assistant Con- 
servator of Forests. 

No, 364. — The 18th October, 1889. — Bdbu Hira Singh, Sub-Assi-st- 
ant Conservator of Forests, and Forest Hanger Fazl-ud~din res- 
pectivelj made over and assumed charge of the Montgomery 
Forest Division on the afternoon of the 12th August, 1889. 

No. 374. — Mr. E. R. Murray, Assistant Conservator of Forests, 
has obtained privilege leave of absence for one month and fifteen 
days, under Section 283 of the Civil Service Regulations, with 
effect from the 15th September, 1880, or such subsequent date 
as he may have availed himself of it. 

No. 378 . — The 2Srd October, 1889 . — The following rules regarding 
the Examination in Punjabi of Forest Officers in the Punjab, 
which have received the approval of the Government of India, are 
published for general information. Officers who pass this exami- 
nation will be held to have passed in an optional language 
within the meaning of Section 55 of the Forest Code, and under 
Section 56 of the Code will be tMititled to a reward of Rs. 500. 

A Committee for Examination in the Punjabi language will assem- 
ble half-yearly at Mecan-Meer on 10th January and 10th July. 
Applications to be permitted to join the examination must be for- 
warded to the Riigade-Mojor, Meen-Meer, fifteen days prior to 
these dates. 

Tiic text books to be read for the examination are the Sikhan- 
de-raj-di Vikhyan, with selections from the Janam Sdkhi. The 
character to be employed in the examination is Gurmukhi. 

The tests by which candidates are required to qualify are as 
follows : — 

(a). Construing with readiness and accuracy from the prescribed 
text hooks. 

{b). Translating accurately and with correctness of idiom and 
grammar not less than half an ordinary octavo page of 
plain English into the language in which the examination 
is held. 

(c). Reading fairly and translating readily and correctly manu- 
scripts in the above languages. These mauuscripts may 
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be selected from the proceedings of a case in court, from 
reports or petitions addressed Civil and Military au- 
thorities, from letters passing between natives of India in 
the ordinary course of l usiness, or from private corre- 
spondence. They should nut be written with the clearness 
of a printed hook, nor yet in a very cramped or crabbed 
hand, but in such a manner as fairly and honestly to 
represent the written charactors generally employed. 

(cf;. Conversing with the examiners or with natives of India 
with fluency and wi*h such correctness of pronunciation, 
grammar and idiom as to be at once intelligible. 

No, 398 . — The 7th November^ — Mr. E. Ji. Murray^ Assistant 
Conservator of Forests, and Mr. C. F. RoseUer^ Officiating As- 
sistant Conservator of Forests, respectively made over and as- 
sumed charge of the Chenab Forest Division on the afternoon of 
the 17th September, 1889, on the departure of the former on 1 
month and 15 days* privilege leave, granted to him by Punjab 
Govermneni Gazette Notification No. 374, dated 23rd October, 
1889. 

No. 422. — The 19th November^ 1889 . — With reference to Punjab 
Government Notification No. 327, dated 23r(i September, 1889, 
granting throe months’ Examination leave to Mr. A. V. Monro^ 
Assistant Conservator of Forests, it is hereby notified that Mr, 
Monro reported his return to duty at I^ahore on the forenoon of 
the 25th October, 1889, and was attached from that date to the 
Direction Division. 

ATo. 42G — The 2Qih November^ 1889 . — With reference to Notifica- 
tion No. 398, dated 7th November, 1889, it is hereby notified that 
Mr. E. R, iLfwiTay, Assistant Conservator of Forests, reported 
his return to duty from the privilege leave granted to him in No- 
tification No. 374, dated 23rd October, 1889, on the afternoon of 
Ist November, 1889, and lesumed charge of the Chenab Forest 
Division on the afternoon of the 4th idem, relieving Mr. C. F. 
lioesifer. 

No. 429.— il/r, J. C. McDonelU Deputy Conservator of Forests, on 
return from the furlough granted in Fiiujab Government Notifica- 
tion No. 82, dated 17th February, 1888, reported his arrival at 
Karachi on the afternoon of tlie 7th of November, 1889. 

ATo. 434.— r/ifi 29ih November 1889. -^Mr. A. E. Wild, Deputy 
Conservator of Forests, Hazara, is granted privilege leave of 
absence for three mouths, under Article 283 of the Civil bervice 
Regulations, with effect from the forenoon of the 11th November, 
1889. ^ . 

Mr. A. V. Monro, Assistant Conservator of Forests, Direction 
Division, is appointed to hold charge of the Hazara Division with 
effect from the forenoon of the 11th November, 1889, vice Mr, A, 

A^o. 437.— A/r. J. C. McDonell, Deputy Conservator of horcsts, is, 
on return from furlough, posted to tlhelum, ami assumed chij^ge 
of the Jhelura Forest Division on the forenoon of the 13ih No- 
vember, 1889, relieving Mr. J. E. Barrett, Assistant Consenator 
of Forests, transferred. 
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No, 441, — The 2nd December^ 1889,-^Babu Fatl-ud-din, Officiating 
fSab-Assistant Conservator of Forests, and Mr. C, F. Rosaiter^ 
• Officiating Assistant Conservator of Forests, respectively made 
over and assumed charge of the Montgomery Forest Division on 
the afternoon of the 1 3th November, 1889. 

No, 444, — In Notification No. 426, dated 20th November, 1889, 
notifying Mr, E. R. Munay'a return to duty, /or “ afternoon of the 
let November,” read forenoon of the 1st November,” 

No, 451. — The lOlh December^ 1889. — Mr J. C. Barrett^ Assistant 
Conservator of Forests, on relief by Mr. J. C. McDonell^ Deputy 
Conservator of Forests, of the charge of the Jhelum Forest Di- 
vision, is attached to the Mooltan Forest Division, with efifect from 
the forenoon of the 22nd November, 1889. 

No. 466. — The 17th December^ 1889. — Consequent on the return 
from furlough of Mr. J. C. McDonell^ Deputy Conservator of 
Forests, 1st grade, the following reversions shall have effect from 
the forenoon of the 13th November, 1889 
Mr, Q. 0, Minniken^ to Deputy Conservator, 3rd grade; 

Mr. W. E. D'Arcy to Deputy Conservator, 4th grade ; 

Mr, J. L. Pigotf to Assistant Conservator, Ist grade. 

No, 468,— Consequent on the departure, on the lUh of November, 
1889, of Mr, A. E. Wtld^ Deputy Conservator of Forests, 1st 
grade, on the privilege leave granted to him in Punjab Govern- 
ment letter No. 387, dated 2nd November, 1889, the following 
temporary promotions to take place with effect from the 11th De- 
cember, 1889, and until farther orders : — 

Mr. O. G, Minniken^ to act as Deputy Conservator, 2nd grade ; 
Mr, W, E. D'Arcy^ to act as Deputy Conservator, Srd grade ; 
Mr, J. L, Pigot^ to act as Deputy Conservator, 4lh grade. 

8. — Central Provinces Gazette— 

No, 5741. — The 25th September ^ 1889. — Mr. Chander Kumar Chat- 
terji^ Knb-Assistant' Conservator of Forests, Damoh, availed him- 
self, on the afternoon of the 2nd instant, of the six months’ leave 
on medical certificate granted to him by Notification No. 5556, 
dated the 18th idem, making over charge of his duties to the 
Deputy Commissioner, Damoh. 

No. 4991.— TAe 7ih October, 1889.^Mr. H, B. Anthony, Officiat- 
ing Deputy Conservator of Forests, is transferred from Bilaspur 
and is posted to the Raipur District. 

Mr. Anthony will, until further orders, continue to hold charge 
of the current work in the Bilaspur District, in addition to his 
own duties in the Raipur District. 

No. 6097.— 77n! 15th October, 1889.^Mr. M. Muttannah, Officiat- 
ing Assistant Conservator of Forests, Narsinghpur, availed himself, 
on the forenoon of the 9th ultimo, of the forty-five days’ privilege 
leave granted him by Notification No. 5144 of the 26th August, 
1889, making over charge of his duties to the Deputy Com- 
missioner. 

No. 6226.— TAe 2l8t October, 1889. — Mr. A. Stewart, Deputy Con- 
servator of Forests, whose services have been placed by the 
Government of India at the disposal of the Chief Commissioner, 
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is appointed to the charge of the Nagpur- Wardha Forest Division. 

SteiLart assumed charge of the Nagpur- Wardha Div^fijon 
from Mr. S, Hornidgt, Deputy Conservator of Forests, on the 
forenoon of the 1 1 th instant. 

Vo. 6259.— 24ih October, 1889.— Mr. J. McKee, Deputy Con- 
servator of Forests, Mandla, under orders for Coorg, made over 
charge of -his duties to Mr. F. C. Hicks, Assistant Conservator of 
Forests, on the afternoon of the 27th ultimo. 

No. 6854. — The 29th October, 1889 . — Privilege leave for fifteen 
days, under Article 291 of the Civil Service Regulations, ia granted 
to Jlfr. J. C. Mendes, Sub- Assistant Conservator of Forests, 
Jubbulpore, with effect from tbo date on which he may be permit- 
ted to avail himself of it. 

No, 6b06.— The 6th November, 1889 . — Under the orders? of the 
Government of India, in tlie Revenue and Ac:ricultural Depart- 
ment, Mr. J. McKee, Officiating Deputy Conservator of Forests, 
2nd grade, in the Central Provinces, is transferred to Coorg. 

Mr. F. C, Hicks, Assistant Conservator of Forests, at present 
attached to the Mandla District, is temporarily appointed to the 
charge of the forests of the Mandla District. 

Mr. McKee made over charge of his duties of District Forest 
Officer, Mandla, to Mr, Hicks, on the afternoon on the 27th 
September, 1889. 

No. 6535 . — The 7th November, 1889 . — Mr. A, Stewart, Deputy 
Conservator of Forests, is transferred from the charge of the 
Nagpur- Wardha Division to the charge of the Jubbulpore Division. 

Mr, A. Watson, Assistant Conservator of Forests, attached to 
the Direction Division, is transferred to the charge of the 
Nagpur-Wardha Division. 

On being relieved by Mr. Stewart, Mr. J. C, Mendes, Sub- As- 
sistant Conservator of Forests, Jubbulpore,* is posted to the 
Chanda District, for employment on the demarcation of Forest 
boundaries in the Sironcha Tahsil of that District. 

No. 6622. — The 11th November, 1889. — Mr. A. F. Gradon, Assist- 
ant Conservator of Forests, returned from the three months* 
privilege leave granted him by Notification No. 4119, dated the 
8th July 1889, and reported his arrival at Nagpur on the forenoon 
of the 4th instant. 

Mr. Oradon is appointed, temporarily, to the charge of the 
Working Plans Division. 

No. 670G.— The loth November, 1889.— Mr. F. S, Barker, Officiat- 
ing Deputy Conservator of Forests, Sambalpur, on return from 
the three months* privilege leave granted him by Notification No. 
434C, dated the 18th July, 1889, is posted to the Mandla District. 

Mr, Barker returned from privilege leave and reported his arrival 
at Mandla on the forenoon of the 28th ultimo. He assumed 
charge of the forests of the Mandla District on the afternoon 
of the Ist instant from Mr, F, C, Hicks, Assistant Conservator 
of Forests. 

No, 6799.— 7’Ae 19th November, 7559.— Privilege leave for one 
week, under Article 291 of the Civil Service Regulations, is 
granted to Mr, M, Muttanah, Officiating Assistant Conservator of 
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Forests, Narsinghpur, in extension of the forty-five days* privilege 
leave granted him by Notification No. 5144, dated the 26th 
August, 1889. 

No, (jS*2b , — 2he 20th Novetnher^ 1889, — Mr, F, Qradon^ Assistant 
Conservator of Forests, at present temporarily attached to the 
Working Plans Division, is transferred to the charge of the forests 
of the Bhandara District. 

On being relieved by Mr, Gradon^ Mr, A, W, Blunt, Assistant 
Conservator of Forests, is transferred to the charge of the forests 
of the Bilaspur District. 

No, 6831. — With reference to Notification No. 6585, dated the 7th 
instant, Mr, A, Watson, Assistant Conservator of Forests, receiv- 
ed charge of the forests of the Nagpur- Wardha Division from 
Mr, A, Stewart, Deputy Conservator of Forests, on the afternoon 
of the 1 Ith idem. 

No. 7037.— 7 Ac 29th Noveniher, 7859.— With reference to Notifica- 
tion No. 6825, dated the 20th November, 1889, Mr, A, F, Qradon, 
Assistant Conservator of Forests, received charge of the Forests 
of the Bhandara District from Mr. A, W. Blunt, Assistant Con- 
servator of Forests on the afternoon of the 11th instant. 

Mr, Blunt, Assistant Conservator of Forests, transferred to Bilas- 
pur, received charge of the Forests of that District from Mr, H, 
B, Anthony, Officiating Deputy Conservator of Forests, on the 
forenoon of the 18th instant. 

No 7152. — The 5th Dectniher, 1889, — Mr, H, Moore, Officiating 
Deputy Conservator of Forests, returned from the privilege leave 
granted him by Notification No. 4121, doted the 8lh July, 1889, 
and received charge of the Forests of the Chhindwara District from 
Mr. E, Dobbs, Deputy Conservator of Forests, on the forenoon of 
of the 12th ultimo. 

No, 7261. — The 10th December, 1889, — With reference to Notifica- 
tion No. 6535, dated the 7th November, 1889, Mr, A, Stewart, 
Deputy Conservator of Forests, received charge of the Forests of 
the Jubbulpore Division from the Deputy Commissioner of that 
district on the forenoon of the 13tli idem. 

No, 7264. — Mr, F, B. Dickenson, Deputy Conservator of Forests, 
3rd (officiating 2nd) grade, in Coorg, who was appointed by the 
Government of India, Revenue and Agricultural Department 
Notification No. 11 F. C., dated the 29th November, 1889, to 
officiate in the 3rd grade of Conservators and to hold charge of 
the Northern Forest Circle in the Central Provinces, assumed 
charge of his duties on the forenoon of the 28th October last. 

No. 7278. — Consequent on the departure on three montlis’ privilege 
leave of Mr, F. B, Dickenson, Officiating Deputy Conservator, 
2nd grade, in Coorg, the following temporary promotions are 
ordered, with effect from the 8tli July, 1889 ; — 

Mr. W, F. Thomas, Deputy Conservator, 3rd grade, to officiate 
as Deputy Conservator, 2nd grade. 

Mr, W, King, Deputy Conservator, 4th grade, sub. pro tern,, to 
officiate as Deputy Conservator, 3rd grade. 

Mr, H, Moore, Officiating Deputy Conservator, 4tli grade, to be 
Deputy Conservator, 4th grade, sub. pro tern. 
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Mr, H. B. Anthony^ Assistant Conservator, Ist grade, sub. »ra 
tem.^ to officiate as Deputy Conservator, 4th grade. 

Mr, A. K, Lowrie^ Officiating Assistant Conservator, 1st grade, 
to be Assistant Conservator, 1‘^t grade, sub. pro tern, * 

Mr. A, Watson, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, let grade. 

No. 7279. —In fiiipersession of Notification No, .^539, dated the 17th 
September last, the following temporary promotions are ordered 
with effect from the r2th August, 1889, consequent on the depar- 
ture on the three months* piivilegc leave of il/r. .Voo/e, Deputy 
Conservator, 4th grade, sub. tern. 

Mr. A. E, Lowrit, Assistant Ctuiservator, Ist grade, snt). pro tern. 
to officiate as Deputy Conservator, 4th grade. 

Mr. A, Watson, Officiating Assistant Conservator, let grade, to 
be Assistant Conservator, 1st grade, sub. jwo teni. 

Air. A, F, Qradon, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, 1st grade. 

No. 7280. — Consequent on the creation of an additional post of 
Deputy Conservator, 3rd grade, in the Central Provinces- Coorg- 
Berar list, the following temporary promotions are ordered, with 
effect from the 28th August, 1889, and until farther orders: 

Mr. H. Moote, Deputy Conservator, 4th grade, sub. ttm.^ to 
officiate as Deputy Conservator, 3rd grade. 

Mr. G. F. Taylor, Ofllciating Deputy Conservator, 4th grade, in 
Berar, to officiate as Deputy Conservator, 3rd grade. 

Mr, A. Watson, Assistant Conservator, Ist grade sub. pro, tem,^ 
to officiate as Deputy Conservator, 4th grade. 

Mr. A. F. Gradon^ Officiating Assistant Conservator, Ist grade, 
to be Assistant Conservator, let grade, sub. pro tern. 

No. 7281. — Consequent on the appointment of Mr. R. H, E, Thomp- 
son^ as Officiating Conservator of Forests, the following tempo- 
rary promotions are made, with effect from the 2iid September, 
1889 

Mr, O, II. Foster, Deputy Conservator, 3rd grade, to officiate 
as Deputy Conservator, 2nd grade, 

Mr. H. B. Anthony, Officiating Deputy Conservator, 4th grade, 
to officiate as Deputy Conservator, 3rd grade. 

Mr, A, F. Gradon, Assistant Conservator, let grade, sub. pro 
tern,, to officiate es Deputy Conservator, 4th grade. 

No. 7282. —(Consequent on the return from privilege leave of Mr. 
F. B. Dickenson, Officiating Deputy Conservator, 2nd grade, the 
following reversions are ordered, with effect from the 8th Octo- 
ber, 1889 

Mr. O. H. Foster, Officiating Deputy Conservator, 2nd grade, 
to revert to Deputy Conservator, 3rd grade, 

Mr, H, B, Anthony, Officiating Deputy Conservator, 3rd grade, 
to revert to Officiating Deputy Conservator, 4th grade. 

Mr, A. F. Qradon, Officiating Deputy Conservator, 4th grade, to 
revert to Assistant Conservator, 1st grade, sub. pro tern. 

No. 7283. — Consequent on the appointment of Mr. F. B. Dickenson 
as Officiating Conservator of Forests, the following temporary 
proiuotioiiB are made, with effect from the 2dth October, 1889 
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Mr, O. H. Foster^ Deputy Conservator, 8rd grade, to officiate as 
Deputy Conservator, 2nd grade. 

Mr, H, B. Anthony^ Officiating Deputy Conservator, 4th grade, 
to officiate as Deputy Conservator, 8rd grade. 

Mr, A, F. Gradon^ Assistant Conservator, 1st grade, aub. pro 
tern., to officiate as Deputy Conservator, 4th grade. 

No, 7284. — Consequent on the return from privilege leave of Mr, 
H, Moorty Officiating Deputy Conservator, 8rd grade, the follow- 
ii\g reversions are ordered, with effect from the 12th November, 
1889:— 

Mr, H. B, Anthony y Officiating Deputy Conservator, 3rd grade, 
to revert to Officiating Deputy Conservator, 4th grade. 

Mr, A. F, GradoHy Officiating Deputy Conservator, 4th grade, 
to revert to Assistant Conservator, 1st grade, sub. pro tm. 

No, 7813.— The Chief Commissioner is pleased to add the following 
Rules to those framed under Section 25 (i) of Act VII. of 1878 
(the Indian Forest Act) and published in Notification No. 6925, 
dated the 29th November, 1888, and No. 1505, dated the 8tb 
March, 1889 

IX. A permit is not transferable ; and is valid only for the 
district or districts for which it is issued. 

X. Permits to shoot in the forest of the district in which they 
are stationed may be issued free of charge to Military officers 
below the rank of Field Officer, and at half rates to other 
Military officers. Such a permit is subject to all the conditions 
contained in the preceding Rules, and does not cover charges 
other than the fee which is ordinarily payable for a sportsman's 
license under Rule V ( 1 ) or Rule VI. 

No, 7480. — The 18th Decembery 1889, — The Forest Divisions of the 
Central Provinces having, with sanction of the Government of 
India, been grouped into two circles, called respectively, the 
Northern and {Southern Circle, each under a Conservator, the fol- 
lowing Schedule of the Divisions included in each circle is publish- 
ed for general information : — 

Northern Circle, 

Head-quarters, Jubbulpore. 

Jubbulpore. 

Maudla. 

Baugor. 

Damoh. 

Narsinghpur. 

Betul. 

Hoshangabad. 

Nimar. 

Nagpur. 


Southern Circle, 

Head-quarters, Nagpur. 

Chhindwara. 

Beonee. 

Balaghat. 

Wardha. 

Bhandara. 

Chanda. 

Raipur. 

Bilaspur. 

Bambalpur. 


No, 7493.— The Chief Commissioner is pleased to make the follow- 
ing Rules, under Section 25 (i) of Act VII. of 1878 (the Indian 
Forests Act), in continuation of those published in Central Pro- 
vinces Gazette Notificatious No. 6925, dated the 29th November, 



BICTRAOTB FROM OFFICIAL OAZBTTKB. 


Ixxix 


1888, No. 1505, dated the 8th March, 1889, and No. 7313, dated 
the 11th December, 1889 

XL Independently of any restrictions made under Rule II., clause 
(2), a permit issued under these Rules does not authorise ' the 
destruction of any kind of Sitd^ other than the game and edible 
birds included in the following list : — 

Systematic Name. Vernacular Name. 


Sand Grouse. 

Fterocles fasciatns, 

„ exQstua, 
Pea-fowl. 

Favo cristatOB, « • 

Jungle-fowl. 

Gallus ferruf^ineas, •• 
„ Sonneratii, •• 
Sjmr»fowl. 

Oalloperdrix apadiceas, 
„ laanlatas, 


Anas Foekilorhyncai • • 
Green Pigeon, 

Crocopua phaanicoptema, 
„ chlorigaatra, •. 
Blue Roek Pigeon^ 

Col amba intermedia, •• 
Dome. 

Turtor Meena, . • 

„ Cambayenaia, •• 

„ aaratenais, • • 

„ riaorina, •• 


Bhut-titar. 

Bbut-titar. 


Dongnr-kouri. 


Mor Mnnjar. 

Jungly Murghi. 

Do. 

Choti Jungly Murghi. 
Do. do. 


5. 

Partridge. 

Francolinua ynlgaria, 


• • Kala titnr. 


„ pictus, . • 

• • 

Do. 


Ortygomis pondiccriaua, 

• • 

• • Gora titur. 

6. 

Quails 

Gotumix coromandelica, 

• a 

• • Chinuk. 

7. 

Bush- Quail. 

Ferdicula Argoonda, .• 

• e 

• . Lawa. 


„ asiatica. 

a • 

.. Do. 


Mlcroperdix lllewitti, 

• • 

, . Sirai-Lawa. 

8. 

Bustard* Qua'i U 

Tumix piignax, •• 

• • 

• • Gnndru. 


„ Joudera, .. 


Do. 


„ Dusaumieri, •• 

• a 

.. TarU'Dubki. 

9. 

Bustard. 

Eupoditia Edwardaii, •• 

a • 

• . Hoom-Tokdur, 

10. 

Lih-Florihan. 

Sypheotidea aurita, •• 

• • 

. . Tun-Mor. 

11. 

Spurred- Goose. 

Sarkiaioroia melanoleucas, 

• a 

• . N nkta. 

12. 

Goose-Teal. 

Nettapus coromandelicua. 

• a 

.. Girja. 

18. 

Whistling Teal. 

Dendrocygna arcuata, •• 

• a 

• • SillL 

14. 

Greg Buck. 




Garmpai. 

llarrial. 

Do. 

Kabutor. 

Kula fachta. 
Tortru fachta. 
Chitroka fachta. 
Dhor fachta. 
Seroti fachta. 


t, aenegalenala, •• •• •• aeroti lacnia. 

XII.— With reference toclaufle (8) of Rule II., the destruction of 
birds of the speoies named in Rule XL and of the does and hinds 
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of deer snd snielope is prohibited during the eloee eeaeon^ the term 
of which is fixed as follows 


Close season. 

•tt 1st October to Slit Maj. 

... lat March to 30th November, 
Do. do. . 

... Do. do. 

*'* lat June to 30th November, 
let January to 30th June. 

Uo. 7494.— liy virtue of the authority given by No. 20 of the 
Itnles framed by the Government* of India under Section 17 of 
Act XL of 1878 (tlie Indian Arms Act), the Chief Commissioner 
is pleased to direct that Licenses granted under Nos. 13 and IG 
of those Rules Licenses in Forms Vlll. and XL, to go armed 
for sport, c^c., and to possess arms for the destruction of wild 
animals) shall be subject to the observance of a close season, the 
limits of which shall be as follow : — 


Specification of Diuds ob 

Animals. Close season. 

hlrds. 


1, 

Sand-gronse, ... 

••• 

let October toSlst May. 

2. 

Fea-fowl, 

... 

Ist March to dUtb November. 

3. 

Jungle-fowl, 

... 

Do. do. 

4. 

6. 

S[»ar-fowl, 

Fartridge — 

... 

Do. do. 


Francolinus vulgaris, 

,, pKtUS. 


1st June to 30th November. 


Ortygornis poudicuriana, 


Ist January to 30th November. 

0. 

Quail. 

... 

Ist May to 30th November. 

7. 

Bush-Qunil, 

... 

Do. do. 

b. 

Bustard-Quuil, 

... 

Do. do. 

i). 

Bustard, 


Do. do. 

10. 

Lik-Floiiknn, 

... 

Do. do. 

11. 

Spurted-Goose, ... 
Goose-Teal, 

... 

Ist June to 30tb November. 

12. 

... 

Do. do. 

13. 

Whistling Teal, ... 

... 

Do. do. 

14. 

(ire\ Duck, 

... 

Do. do. 

16. 

Green I’lgcon, 

... 

Ist February to 8 let July. 

10. 

17. 

Blue Hock Figeou, 

Dove — 


let November to 30tb June. 


Turtur Meena, 

,, CiimbH} ensis, 

••• 

1 

1st February to 31st July. 

1 


,. suratenNis, 

., risorius, 

••• , 

> let November to 81st May. 


„ aenegulensis, 

... 

1st February to 3lst July. 

18. 

Other Birds, 

Animals, 

••• 

The whole year. 

19. 

Does and Hiuda of Deer and 



Antelope, ... ... ut July to 1st March. 

ATo. 7013.— r/ie 21 ih December^ 1889 , — Furlough for three months, 
under Article 340 of the Civil Service Ilegulalions, is granted to 
Captain C. W, Loaack^ Deputy Conservator of Forests, in ex- 
tension of the nine months’ furlough granted to him by Noti- 
fication No. 483, dated the 24lh January, 1889. 


For 

1. Sand-gronse,... ••• 

2. Fea-fowl, 

3. Jungle'fowl, ... 

4 . Spur-foAvl, ... ... 

6. Fartridge — 

Francolinus vulgaris, 

„ pictns, 
Ortygornis pondiceriana, 
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No, 8.— January, 2390,^ With, reference to Qovernment of 
India, Revenue and Agricultural Department, Notification No. 
26 F, C.| dated the 28th December, 1889, Colonel G, J, van- 
Someren assumed charge of the office of Conserr ator of Forests, 
Northern Circle, from Mr, F, B, Dickenson on the forenoon of 
the 7th idem. 

O.^Buema Qazbttb— 

No, 153.— TAe 21 si October, 188^. — Mr, G, Q. Corbett^ Officiating 
Deputy Conservator of Forests, on being relieved by Mr, C. II, 
Hobart- Hampden, is transferred fr-)in Shwegyin to the Tharrawad- 
dy Division of the Pegu Circle ab a temporal^ measure. 

No, 154.— Under the provisions of section 18 of the Burma Forest 
Act, 1881, the Forest situated inthe Zeyawadi township of tho 
Tonngoo District, Tenasseriin Division, is declared to bo reserved 
forest from the let December, 1880. The reserve will be known 
as the Pynchoung Reserve, Its approximate area is 93 square miles. 
No 9 . — The 15th November, 28S5. — In continuation of Notification 
No. 7, dated tho 26th August, 1889, Mr, J, Copeland, Deputy 
Conservator of Forests, reported his departure on privilege leave 
at Calcutta on the afternoon of the 3rd August, and his return from 
privilege leave ou the 4th November, forenoon. He resumed charge 
of the Pyinmana Division on the 1 3th November, relieving Mr. C, 
L, Touseaint, Assistant Conservator of Forests. 

No, 10.— 2'Ae l6th NavcMher, 1889,— With reference to this office 
Notification No. 8, dated the 13Ui September, 1889, ilir. L. A, 
W, Rind, Deputy Conservator of Forests, Ist grade, reported his 
return from privilege leave and assumed charge of the Yaw For- 
est Division from Mr. O. F, R, Blackwell, Assistant Conservator 
of Forests, 3rd grade, on the forenoon of the 7th November, 1889. 
No, 177. — Mr. E, A. O'Bryen, Assistant Conservator of Forests, is 
transferred from Bhamo to the Mandalay Division as a temporary 
measure. 

yo, l\,^The 9th December, 1889 — With referrenco to Burma 
Gazette Notification No. 166 (Forests), dated the 25th November, 
1889, Mr. T, II. Aplin, Deputy Conservator of Forests, reported 
his arrival at Minbu and took over charge of the Minbu Division 
from Mr. C, E, Muriel, Deputy Conservator of Forests, on th^* 
29lh November, 1889, before noon. 

No. \2.^The 10th December, 1889.— Mr. H. A, Houghton, Deputy 
Conservator of Forests, and Mr, G, Q. Corbett, Officiating Deputy 
Conservator of Forests, respectively made over and received charge 
of the Working Plans Division on the afternoon of the 80ih No- 
vember, 1889. 

No, 13.— H, Carter, Assistant Conservator of Forests, joined 
the Working Plans Division on the forenoon of the 28th Novem- 
ber, 1889. 

No, S6b,— The Mth December, J559.-At a departmental examina- 
tion held at Mandalay on the 8rd December, 1889, the following 
officers passed tho examination in Burmeso by the standard spe- 
cified : — 
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Higher Standard. 

Mr. U. Cahhrop, Deputy Conseryator of Forests. 

Lower Standard. 

Mr. W. J. Lane-Rgan, Probationer, Forest Department. 

No. 180.— Tilie 1 7th Deceiver, i88P.— Under the prorisions of Arti- 
cle 291 of the Civil Service Degnlations, privilege leave for three 
months, is granted to Mr. C. W. Allan, Snb-Assistant Conserva- 
tor of Forests, with effect from the date on which he availed 
. himself of it. This department Notification No. 156 (Forests), 
dated the 30th October, 1889, is cancelled. 

10. — Hydbbabad Gazette— 

No. 248.— 18th October, 1889.^Mr. Maneuhh Rai, Bub-AssisU 
ant Conservator of Forests and District Forest Officer of Wun, 
is granted 15 days’ privilege leave with effect from the date on 
which he avails himself of it. 



